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„ABSTRACT 

The* Mathematics R?esource Proiect has" as its goal the 
production of topical resources for teachers, drawn from the vaet 

' amounts of avaMable material. This oKperiinental edition on Ratio, 
Proportion, aa| scaling, -contains a teaching emphasis section, a 
clasarooa materials section, and teacher coiR»entaries« The teaching 

•efflphasJLs gectfon 'mtveBB^B ideas ^hich ^ may help to t^ach fche t'opic, 
including calculators, applications, ' troblera solving, weatal 
arithmetic^ estimation and approxi'rofit ion,"* and laboratory approacheil, ° 
The teacher commentaries are intended to provide new matheiaatica^. 
informatibn, give a rationale for teaching a topic,- suggest alternate 
■ways to introduce or develop topics, an|[ suggest ways to involve 
students. %\0 classroom laaterials fere k'eyed to each other, to the 
teaching emphasis, and to the commentaries. They 'include workaheats, 

. transparency masters, laboratory cards and activities, games, 
teaohe^r-directc/d activities, and bulletin board suggestions, . (HK» ' 
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Thi^.e,xpeirlinenta.l edition is being published „and distributed' 
by the Mathematics Resource Project. Permission to reproduce any 
part of this resource must be obtained In writing from the project 
director. Pleas.© address all inquiries to 154 Prince Lucien 
Campbell, University of Oregon, Eugene, Oregon 97403. 



The Mathe*natlcs .Resource Project developed these materials 
, under a gr^t from^the National Science Foundation, 

' (|) 1975 University of Oregon 
Oregon St^te System of Higher Education. 
All'^^rights reservetj. 
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TME SlTUATiOM 

ILL TRY TO HAVE 

;youg tests back. e»Y 

TOMORROW. 

fx KNOW VOU 
>1LL1RY TO 



[HAVE SOME 
rACTtVlTY CARDS, 
,^QQ VOU 
TOiMOeQOW 



YOUC MOMEWORK, 
UWAS NOT HANDED. 
""^N, AMW. that's ' 

why you didwt 
[g£T it bacic! 

TOM, YOU caw' 
'GO OVER THAT 
^WYTW WAFTED*) 
SCHOOL. 



VOU SHOUUO. »^EEP THE 
►GOOD PARTStOF THE • 
;bLd' AMD 'MDa/" MATH, 
'use THE LAB APPROACH,^ 
UrCACK 'PROe>LEM 
.SOLVIMG AMD /. , /' 

MATMEf^ATICS EDUCATOR 

. AVE VOU WRITTEm] 
\bUR 05JECTIVES 
FOR THIS LESSOwT 



.VOO HAVE TO 
TAKE 6 CGCOIT 
>HOUies OF. 

icof i^sE 'wo{^!C 

\VEISV Z 
YEARS TO 
,GET YOUR 
SALARY 
IMGieEASE^ 

SUPGR^MTEMDEKIT 



PR\Klt\PAL 

I^Vm a PEtssow; 

froo) ITS xmpoistawtJ 

FOR VIC to 

SUCCEEDlf • 

1 W / •/**!! 1 -^^ 



'why didwt my' 

JOHUMY PASS 

;.THE va test 

[COMPETEHCY?tJ 

i * 



The demands on teachers are heavy. 
The fifth or sixth grade teacher with' 
25 to 30 students is often responsible 
for covering many subjects besides 
mathematicB. The seventh or eighth grade, 
teacher may be teaching only mathematics 
but be working with 125 to 150 students 
each dqiy. Within tills assignment the 
teacher. must find time for correcting 
homework, writing and grading tests, 
discussions with Individual students, 
parent conferences, teacher meetings and 
lesson preparation?. In addition, the 
teacher may be a^ked to sponsor a stu- 
dent, group, be present at athletic 
events open houses, or coacfi an 
athletfc team. 

Demands are made on the teacher, 
from 6ther sources. Students, parents 
and educators ask that t;he teacher be 
aware of students' feelings, self images 
and rights. SGhbol districts ask teachers 
to enlarge their backgrounds in mathema- 
tical or educational areas. The state 
may impose .a list of student^objectives 
and require teachers to use these to ^ 
evaluate each student. There ar^ pres- 
sures from parents for students to 
perform well on standax-dized tests 
Mathematlctkns and tnathematics educators 
are asking teachers to retain the good 

a 

parts of 'modern mathematics, use the 
laboratory approach, teaCh problem ^solv- 
ing as well as to i^fucre^se their knowledge 
of le^irning theories, teaching strategics , 
and diagnosis and evaluation. 



WMEeg TO sTAer? 



? 




There Is- a proliferation 
of textbooks and supplementary 
material available* Much of 
this Is related to the demands 
on CeacheP cussed above. 

The teacher in small outlying 
areas has little chance to see 
much of this material, while 
the teacher close to workshop 
and resource centers often 
finds -the .amount of available 
material unorganized and 
overwhelming. 

/ The Mathematics Resource Project was conceived to help with the^e concerns^ 
The goal of this project is to draw from the vast amounts of material available 
to produce topical resources for teachers. These resources are intended to help 
teachers provide a more effective learning environment for^ their students. From 
the resources, teachers .can select classroom materials emphasizing interestj^ng drJLll 
and practice, concept-building, problem, solving laboratory approach, and so forth. 
I41ien completed the resources include readings in content, learning theories, 

^ diagnosis and evaluation as well as references to^^other sources. A list of the 



\SOLATlOWVItLE: 




resources is given below. 



\ 



Number Sense and Arithmetic Skills (experimental edition, 1975) 
Ratio, Proportion and Scaling (Experimental edition, 1975) 
Geometry (in progress, 1976) ' . . . ' ^ 

Mathematics in Science and Society (in progress, 1976) 
Number Patterns and Theory 

Mathematical Systems and Sentences * • 
Measurement and the Metric System >^ 
Relations and Graphs ^ 
Statistics ' and Information Organization 
Probability and Expectation / 



Calculators 

Applications 

Problem Solving 

Mental Arithmetic 

Estiraation and Approxljfiation 

Laboratory Approaches 

RATIO 

Getting Started 
Rate 

Equivalent 

Ratio Js a Real Number 



PROPORTION 

Getting Started 
\ Application 



SCALING . * 
Getting Started 

Making a Scale Drawing ) y 

Si^leihentary Ideas in Scaling 
Maps ■ 
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PERCENT 

Percent Sense 
As a Ratio 

As a Fraction/Decimal 
Solving Percent Problems 
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This ia an experimental edition of RATfO, rROPORTION AND SCALING. The resource 
la inte^ncjed to provide teachers with Ideas and materials -to help them in their Im- 
por.tant work which Involves the mfnds and personalities of their students. 



WHAT IS IN THIS RESOURCE? 

The Teaching Etrrphaaes section stresses 
important areas which may help, to teach 
most tgpl^s. These include: 




li.'.fwCalculators 
] Applications 
Problem Solving 
^Mental Arithmetic 



/ 



I Estimation and Approximation 

Laboratory Approaches 

The Classvoor: Materials' in-, 
eludes: ^ 

• Paper and pencil worksheets 

• Transparency masters 

• Laboratdry cardg and activities 

• Games 

• Teacher directed activities 
ljulletin board suggestions " ^ 

^ The teacher commentaries whl^h appear 
before the subsections of th^ classroom 
materials intend to: 

• Provide new mathematical Infox^mat/on 

(historical, etc.) / 

• Give a rationale fofVf teaching a topic. 

> *. "* . 

• Suggest alternate ways to introdude 

or develop topics 

* 

• Suggest ways to involve students 

• Highlight the classroom pages 

Give more ideas on the teaching . . 
emphai^es 



HOW,-ARE THE IDEAS RELATED? a 

The classroom materials are keyed to 
each other within the section, to the 
teaching emphases and to the commen-- 
targes with symbols and teacher talk as 
8ho\^m on the ne^t page- * 

The commentaries refer to specific 
classroom pages (cited in italics) and 
often a classrgom pdge Is shown reduced 
in 'size next to the discussion of the 

page. The -commentaries relate the'^varl-- 

J 

ous teaching emphases :to the mathematical 

f 

topic of that subsection. 

Each teaching emphasis includes a 
- rationale, highlights from the classroom 
materials ^and^ a compl^ete l:J.st of class-^ 
room pages related to that emphasis.^ 

^ HOW CAN THE RESOURCE BE USED*? 

Each teacher will decide x>;^hich material 

' is appiQoprlate for his/her students. The 
Importance of the teacher's role in making 
these debisiorts cannot ^b^ emphasized 
strongly enoughs A teacher might use a 
few of the paper and pencil worksheets to 
suppleiirent the textbook, use the ^^abora-- 
tory activities to give more "hands^qn" 

'experience,* or organize a unit around a 
toacHing emphasis. Thusj the resource can 
serve as springboard to develop a more^ 
flexlb-le mathematics curriculum. More 
importantly, the teacher can supplement 
tile resource with his/her own Idea^ to 
build a dynamic instructional program. 
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PAGE FEATURES 



\Jhen a ditto master is made using the thermofax process, the material in blue 
will Wot reproduce* Thus, the istudent's copy will contain only the material printed 
In black. V The corners aiie designed^ to describe. the content on each page. 



The symbols below identify 
the teaching emphases in 
this resource. E^ch of 
jthesa Is discussed in the 
section Teaching Emphases. 



CD 



Erwiohment (involving investigations 
or extensions of mathematical topics) 



Calculators 




f^W^ ^-STctiZ-SwtWt??^ (involving self- 
u l^^M correcting pages and applications) 




Applications 
Problem Solv 




Mental 
Arithmetic 




Algorithm^ 



Estimation and 
Approximation 




Laboratory 
Approaches 



m 



Introduction (using concrete or semi- 
c&ncretfi models to introduce cdhdepts 
and meanings) 



These are the main topics 
covered on this 'pa|;e. 
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FAT IMA, Omar's wife, sent him to the well to get exactly one 

LITRE OF WATER, HOWEVER, HE HAD ONLY A 5-LITRE JUG AND A ?-LlTRE JUG. 
CAN YOU HELP OMAR FIGURE OUT HOW TO GET EXACTLY 1 LITRE? 



. WHICH OF THE FOLLOWING AMOUNTS OF WATER CAN HE CARRY HOME USING 
ONLY HIS 5-LITRE AND ?-LITRE JUGS? 



"what amounts of WATER CAN DE OBTAINED USING ONLY 3 5 ^, 
AND 11 ^ JUfiS? 

SEE IF YOU CAN FIND THREE JUGS THAT WILL MEASURE AMOUNTS FROM 
1 LITRE TO 20 LITRES USING NO OTHER CONTAINERS! 

COULD YOU HAVE USED ONLY TWO JUGS? 



Here is the type of activity • 
This refers to the suggested 
use of the page* 



Any ot\\^r blue 
materlalXpn the 
page is teacher 
talk.. 




Credit 'is given here to the source if the 
page^is a direct copy,^ Tdaas from other 
sources .are also noted. 
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RATIONALE 

As early as the seventh centiiry B,C, 

the counting board or abacus was in- 
vented and used for simple xd^ole number 
cotrtputations* .Merchants and traders of 
ancient times probably would .have found 
the abacus cumbersome to carry around ip 

« 

their back pocket. If they were alive 
today, they could not only have a cal- ^ 
culator in their pocket but they might 
have a computer terminal in their brief- 
casel Electronic calculators are one 
of the hottest selling items around the 
world. They are ^becoming as popular 
and inexpensive' as watches • They give 
instantaneous effortless answers to 

^idany computations. They are small, 

''quiet and cheap. 

Using' a calculator is relatively 
easy./ You push a fey buttons in sequence 
and "Voila!" the keyboard display flashes 
the answer. '^Most of us have so far 
explored numberland by the very laborious, 
manual route. The hand calculator lets 
you travel by automation,' and explore 

\far afield effortlessly." [Wallace Judd]. 

Paper and pencil calculations are often 

slow, inaccurate ^ct^ tiresome. Interest 

and enthusiasm for mathematics is often * 

killed by such drudgery. The calculator 

becomes a fantastic^ tool tha,t frees us 

to do investigations .and problem, solving.* 
« 

Its speed allows us to keep pace with our 
. racing minds as we search for solutions, 
conjectures, and more questions. 



The electitfonic calculator is NOT a 
fad; it te here to stay. Like the radio 
and television, soon everyone may own 
one (or two or three). Jhe calculator 
Is bound to change our way of life just 
as other advances in technology. have. 
Already educators are arguing about tjie 
use of the calculator in the mathematics 
classroom. Should the calculator be 
used when teaching arithmetic skills In 
elementary schools? Will children need 
. to memorize addition and multiplication 
facts if they learn to compute using a 
calculator? will senior high students 
need to le^rn how to use logarithmic 
tables or should they use an electronic 
calculator instead? In other \j|ords, the 
whole mathematics curriculum from kinder- 
garten throu&b- college will need to make" 
serious adjustments to account for the 
use. of tiie ^electronic calculator. Be- 
cause the c^culator is becoming avail- 
able to all members of our society, 
including children, educators will need 
to decide how elect ronl^^lculators 
fit Into the school curriculum. 

.Recently* pocket or desk calculators 

> . . / -it 

have been us6d in mathematics classrooms 
to motivate students and expand their 
ability to solve "messy" real^-world 
problems (i.e., stock investments, tax 
forms, interest on car payments, pollu- 
tion controls). The calculator provides 
the intmedlgl^e feedback of answers and a 
probelm-solving flexibility that 



r 

TEACHING EMPHASES 



encourAKes the student to become in-- 
volved in complex computations. 
However^ one needs to be careful! 
Most calculators do not retain and 
display all the nv)umber|/^o»r^ 
entered* If wrong numbers arc entered 
or operations are^ entered in the wrong 
order (a faultv algorithm sequence), * 
the Incorrect answer must be recognized 
bv the student. tell a r^^aaonable • 

answer from an unreasopabl^ qne, a. ..'-T/? 
student no^eds to know how to compute . 
using the basic arithmetic facts, how 
to round numbers » how to estimate and 
appro^^imate answers » and how to place 
a decimal point* Arithmetic skills 
^and numtjer sense are^^ery '^important if 
the hazards of a calculator cxct *Co be 
avoided. The calculator does not 
replace thought pf^^cesses. It is. a ' 
tool that slaves time and energy and 
frees us to think an^l do mathe^iatics 
above the computational level. 

SUMMARY 

1. Calculators fit into the' classroom 
in different ways: 

1. Kon-electric calculators (abacus, 
etc.) • 

n a, teach concepts^ in counttngj 
place value, and a;j;ithmetic. 
computations > and 

,b* demonstrate algorithms for 

solving computational problems, 

2. Electronic calculators free the 
students from tedious pencil and 
paper 9alculat ions. They allpw 
the ^student to . , ♦ 



II. 



.at speed up 'Wasy" calculations i 
and • 

b* investigatei^and work on matho- • 
mat leal problems and appllca-- 
tions thdt would otherwise 
involve long , unmanageab 1 e 
calculations. 

The teacher can prepare students for ^ 
electronic calculators by . , . 

;temphaBizlng estimation and approve- 
" •^matlbn^klli5""isrhich "are^lTal In '^ 
^ihecking. answers and placing the 
^ . ' "de'clinal point correctly,^ J ^ . 

, ^ ■ ~\ ^ ' • ' 

\^ Teachirtg the student det.et^njin^ 

/ ■ tl)e 3"<ia8onabl.eneSs^^d^f-*\e^^t^^b^^^ 

' , by apRroximate^'xalciul^l^^^^^ ^ * 

" . ' ^aJ. - \ ; " t.t '":'; . r- 

3 . Int rpduc J,T)ig ^ a 1 1 uat lonP^^^p'tob^le^^^ 
.v?lTi€tre the *h&nd calculator 1® ah ' 
obvious aid to cumbersome » tlm.©-- ,: . 
consuming calculations. ' ; ^ ^ . 

A. . Asking^students what typeS oP mis- 
t^k^s can be made while using the 
calculator. , , " 

III> Teachers can prepare thetnselves 
^ • for using the electronic calcula- 
tor in instruction by . , • 

1. Experimenting with it^ themselvera.* 
(Let the students see the teacher, 
using a cal<ruIator<. ) 

2. Reading current pe;:lodicals and * 
checking the mathematics publlca- 
Mon companies for ftew "calculator" 
books. (There is currently nosbody 
of knowledge about hov\to use a\ 
calculator In the classroom..) 

3. Having /i^n open itilnd about^the * use 
of the calculator before ^cidlng * 

,that the calculators will 
"cure-all" to teaching compu 

'or that they should be bannec 
the mathematic^ curriculum. 



TEACHING EMi>HASES 
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CALCULAtoRS 3 



Selected Sources f or Calctfla tors. 



V. 



Glenji, Wlllianf H. 'dnd Doaovan A, Johnaon. Computlti R Devices McGraw-Hill, 



\ 



Judd» vOaHace* tj^j nes , T rjcks &>P\ ig2:les for a Hhnd Calculator , Creattve P^ubllcatlorTs , - 



1975,- ^ 

Kenyon, Raymond G. I Can Lfear n About\ Calculators and Comput ers^ Harper-Row, 1961: 




National Assoc 1 all on- of Secondary School Principals (NASSiP) , Curriculum Report, 
October 1974. • . 



Popular Scieftce ^ February 1975. 
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CALCULATORS 



EXAMPLES OF CALCULATOR PAGES ?OUND IN THE CLASSROOM MATERIALS 



JElectrory lc Calculators 










Day 




1 








I 










t 


»3 








14 




y 




15 








\i» 


< 




4 


17 




d 


^. 


«a 




9 ^ 


' ft . 






10 _ 


^t,^., 




-f i 


Total Mr 20 C>fr>f3 





' .« r4....n,| I., 



Simple and compourvd interest 
have easy formulas, but m^ssy, 
I repetitive computationa that 
Cf^ be handled very efficiently 
by the electronic calculator. 



Multiplying and adding large 
numbers can be frustrating and 
"painful to do njanuaiiy* The 
electronic calculator provides 
quick answers; then basic con- 
clusions can be drawn from the 
data. 



CtPTAl.^J liROWTMS ARC RlNtnCIAl 



bi A (|pi«<il 4irio.|t)t . •nrtu ^, d fiiipt) V^Tiio fvo inn produ* <• itir pr I « Inn I «< dtf- 

Havo fitvfrivnttt ««<Rpul« Xiir uuCioRO of dtfpoaUlne %IU0Q at a bonk »t 4 M iiit«to«l 
t4tv I «>n|i(>\knd9tj «miuaMv toi 20 y»«ipi ami cof>i>«v« It ulth a <l«v«>tttl nf StOOO in- 
• itnnuallv by A ftnoU fliwunt nf lnto>««t <3iO,00 « ot QIOOO) for ^0 ytAr*. 

1«bI«B ciAiUI b» utifld to or|}ant|!<i the roiv»l t is *n«l .1 Uar\^ caUiilntoi would otw- « 
pitfv rhe conputatlon. 1nt«T68l pnytMntu sh«iulii b« it«\indod lit I h« neoToflt c«nt . 
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COMPOUMO IKJTCJJC^T (fixed ^-a^^) 
Acjc of AmoiArtt In+er«ot An^ounl 



1 



I it 



of 



♦ 1050.00 

»\ioa 50 



♦U57 G3 



« 50.00 
• 52.50 



♦ 55. 13 




* 1050. 00 
♦UOX 50 

41215.51 




OitL'un* I ho iwi> tfutciifxoa. In thw fUst tab 1 9 the nm\\tM \tf ^nivth oa<h vcu 
Etmifiv In ihv i^rowth during ttto n«kt voat. 

Suppote that ihg Intfreet U fpapuunded ftoKl-annnnt 1) «M^<ivflttctlv. Wh<»t 
pf,f(»«t 00,1 J J lM« haVf* ?o!W bflnktj cos}H(tm;t tnl»r*«t t'ont Imioualy . Wmt doe a 
tlilR mcin? InvvNltftAK^ lhe> •avlnj^B (.^ns offoifi.} at Mnhc ,iml iitivtnRO dnd loan. 
'■%t« I. wiMfUt hp tlif h««tit t«ii •ilitiM lifOi <lp]>oaltii,* InnR t^ra dvpnaUft* ■ 

;•- .Vl*-t .*«*S,l,t„/ iiftltor .^^|,rf,l f|\- .S».'.*',/.Jf<vf /Vw '>.t. .''■|V^«.V| 

-'^.tV J' (•• 'Z, t>:»:iKl' iMfe? i,'" .■■-7 ' •»! ••;%<•*', • •>«■ f t <?•"'<■.,' 

• trjivi, - «j> f^c ';:4>i*'»' / rtJ^^u»^«* > ,/ > . r % i , .... *■'■ f^v ur^ 
,^'t*n,t,. t *.:»■ fti f^.tt «*i«#f •■•>»» rS.tf it(tHf/' r'V'i »; ,» ^5 ojti'->.}d 
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TEACHING ,KP1PHASES 



CALCULATORS 



When measuring and recoi;dlng 
data, the calcuLator la a 
welcome assistant for ana- 
lyzin^ results and making 
qwick numerical comparisons. 



II.' Non-Electronic Calculator 



Ihv otudvntn 

1 t««Vt| 419 IhwY {4« W 

I ih*« ■110 n«« ot^ 
I tt>u AAI* (It Otv 
I hm I . Vf (IV I hp 
k<«t tu« In ■tlti)>W»( 
tv t fi«- 
I |0> v<]i{iva^«n( ' 





/ A .|« -I •v>,» iaif\ 
t»« Kii**!* t.. < mil 



}i Of l. ».tMt 1^ ' A«l.»l^ I P'ft/'^«« y,»»«i 



i 

SOi^titiuUtiii.i:iui;ti,i,iii(iutliitiiiiullt 



' f •oH^ any pnvt 
4 lie p<»ii:*nt 



^Q|Mt>i.t.i4ni{i4iu,i.t.ii;UtLiuiiaipuittui; 

i ■ i ' 

^iM„;,,H«).:.M.ii,.ltii.UlilUiit(U|liliil(u|llulilU ll^liuhy^ 

iiji.in(;uiJiiiit4iaimu|ai!jJau|u!jl(iu{iiiUiiii uiiiiiiiJiUiUm, 




i LUJL^uijLUlJjJLiUiajli^^ 

30*; 40*4 50 *i ao^ 





^in (h«» probifm^ •(•« t^ud 7 



This calculator can be used as 
a visual learning aid. The st:udent;^^s 
see's percents actually being com-- 
puted through the use of the simple 
paper model. ^ ^- 



15 



TEACHING EMPHASES 



CALCULATORS S 



C)\LCULATORS FOUND IN CLASSFft)OM MATERIALS". . 



RATIO: 

Rate 



FIX THAT LKAK 



• * I NEED A JOB LIKE THAT! 

i Equivalent 

I'D WALK A MILK 

Ratio as a Real Number 

PI'S THE LIMIT 

CLOSER & CLOSER . ; 

RABBITS, PU\NTS*AND 
^ RECTANGLES ACTIVITY V 

PROPORTION: 

Getting Started 

^ " THE SOLVIT MACHINE— A DESK 
TOP PROPORTION CALCULATOR- 

Application 

ONLY THE SHADOW KNOWS 

CRUISING AROUND 

W.OjlLD RECORDS 

I MEAN TO BE MEAN I 

PERCENT: 

• . As a Fraction/Decimal 

THE PERCENT PAINTER RETURNS 
Solving Percent Problems 



THE ELASTIC PERCENT 
APPROXIMATOR EX'lENDED 

I 

GRID PERCENT CALCULATOR I 



DETERMINING RATES- 



USING- Iv(tES TO DETfeRMXNE, EARNINGS 



DETERMINING AND COMPARING 



APPROXIMATING 



RATIO AS A REAL NUmER 
APPROXIMATING THE GOLDEN IIATIO 



CROSS PRODUCTS METHOD 



USING PROPORTIONS TO FIND HEIGHTS 
USING PROPORTIONS TO CONVERT MEASURES 
USING PROPORTIONS TO COMPARE MEASURES 
DETERMINING MEAN PROPORTIONS 



AS A DECIMAL 



USING A PERCENT CALCULATOR 



USaNG A PERCENT CALCUUTOR 



/ 



TEACHING EMPHASES 



CALCULATORS 



V 



GRID PERCENT CALCULATOR II 

\ 

' CRID PERCENT CAI^CULAipR III 

GRID PERCENT CALCULATOR IV 
• / 

. GRID PERCENT CALCULATOR 
' EXTENSIONS 



PELARGONIUM 

mo's //I?* 

COUNTING EVERY BODY 

CERTAIN GROWTHS ARE 
■ BENEFICIAL 



USING A PERCENT CALCULATOR 
USING A' PERCENT. CALCULATOR 
• USING A PERCENT CALCULATOR 
USING A PERCENT CALCULATOR 

FINDING PERCENT OF INCREASE 
SOLVING PERCENT PROBLEMS 
FINDING PERCENT OF INCREASE 
FINDING AMOUNT OF INTEREST 





RAT I dN alb' . 

Over 2000 years ago man develop.ed 

number syniboXs* arlthmqtie calculations 

and geometry to describe and record 

re^^l-*x^^orld happenings. • Matheraatlca was 

uae^ to solve the problem© of merchants, 

•.If 

^<*ientlst8, builders and priests^. 

About 600 B.C. GreeK. mathematic/ians 
took a differeq,$, approach. They * 
began studying numerical patterns and 
geometry* for their aesthetic qualities. 
Mathematics became an intellectual 
exercise^ with no necessary applications 
in mind*. The development mathematics 

9 

was soon traveling in two directions; 
practical or applied mathematics, orig- 
inating from the Egyptlajis, and "pure" 
mathematics, originating from the Greeks. 

Practical and "pure" mathematics are 
not always separable. One often in- 
spires and directs the other; they 
become interwoven. As a result, appli- 
' cations of mathematics fall into ^three 
categories: ^ 

1) applications to rfeal-life situ-- 
at ions such as business > finance, 
sports, polls aij^d census taking 

?.) applications to other disciplines 
(i. , science^ 'Mnusic^ art) 

3) applications to other branches 

mathematics (problem-solving actl-^ 

vities in the realm of- "pure" 

mathematics) 
* 

« 

The Egyptians, for example, were intern- 
es ted in learning as much as 'they could 
about their envito'nment and how to con** 
trol it. Today we are also' curious 



aljout the rapfdly changing environment 
we have created, l^ecay^se of th^ complex- 
ity of pur culture and its e^^iphasla on 
technology, mathematics is very Important 
to us in our' jobs^ in our daily living 
and in our future. , . I 

We face many problems in oyrvdaily 
living. Since all problem^ require the 
collection of information before soTu- 
tions canjbe found and analysed, raiathe- 
matics is often a helpful tool in solving 
problems; yet few people relate mathema- 
tics to real-life situations or real- 
life situations to mathematics. 

Many teachers have neglected to teach 
applications of mathematics for a number 
of reasons: 

1) "I have little background in • 
applications of mathematics. " 

2) "My students often have little or 
y no background in science, art/ 

music and other disciplines." 

3) "Applications require elaborate 
equipment and preparation. "- 

"My students are not interestad in 
applications. " 

"Good applications take too much 
time to teach. There is plenty to 
teach in the math textbook." 



5) 



6) "How can my students^ apply mathe*- 
matics when they do not even l(ave 
basic computational skjlls?" 

Yet educators and t\ie public agree 

that applications of mathematics are 

very iinportant and should be taught in 

the mathematics -classroom. Society is 

demanding accountability and relevancy 

in our education system. Students need 
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'TEACHING EMPlUsES 



APPLICATIONS . 2 




g) Hc5w much time would It take to 
teacli? \ • 

h) What equipment and materials hre 
needed or available? 

SUMMARY. 

1. Applications of mathematics fall into 
three categories: 

a) applications 'to real life sltua- 
^ tions 



b) 
c) 



applications to other disclpll^ies , 
and 



,and 
appllcat : 



ions to other branches of 
mathematics. ^ 



3- 



ample opportunity to oxperience matli^*- 
matlcs In a practical sense so that 
they wHl be better equipped to apply 
It as adults* 

Even though certain applications of 
mathematics require special equipment 
lind materials,' much of this equipment 
can be constructed from in(^pen8ive 
substitutes and common materials • Once 
the ^equipment is collected or made, it 
will last for years. Also, various 
applications cat> be adapted to fit 
available materials and equipment • ' 

Applications should Include appro- 
priate topics and activities. Here 
are a few questions to consider when 
choosing an application' of mathematics: 

a) Is^it interesting to the students 
and the teacher? 

b) Does it startf at *the appropriate 
skUl level? 

c) Does it extend' and develop the 
.computational and/or problem- 
solving skills of the students? 

d) Does it include topics, skills or 
ideas which might help the- stu- 
.dents contribute to society and 
deal U'ith real^-llfe situations? 

e) Could it be done as a laboratory 
activity? 

f) What concepts does it impjy and 
develop? • 

Selected So^urces for Applications 

Hodges, E.L. Project 3 Materials, T.M.T.T., San. Jose, California, 1973, 

Inforaatlon Please Almanac Atlas and Yeax*book, Dan Golenpaul Associates, 1975 (or 
current yearbook). . , ^ ^ 



Do^^rn through the centuries, mathe-- 
matlcs has. been a useful tool for 
solving real work problems and 
analyzing our environment. 

Even though many teachers have ne- 
glected to t^ach applications of 
mathemiatics , our complex society 
demands that public education teach 
practical mathematics and problem- 
solving techniques • 

4, Mathematics can be used to solve 
problems In the real world and in 
other disciplines. 

j 5. Applications tp real life situations 
and other subject areas (i.e*, phy- 
sics, social science, economics, 
^' art, music) make abstrfict mathematics 
/ more meaningful and understandable. 

6. Applications should include appro- 
priate, interesting topics And 
activities for students and teachers. 



Jacobs, Harold R. Mathematics— A Human Endeavor, W.H. Freeman and Co., 1970o 



TEACHING EMPHASES 



APPLICATIONS 3 




? . 
The Man-Made World , IjtcGraw-HlU Book Company, 1972. 

• > ' 

McWhlrter, Nor r la and Ross. The Culnnca8^H \f orld Book of Records , Sterling Publishing 
Co., Inc., jpr Bantam Books, 1975 (cr cyrront yearbook). 

I 

The Of ttcl^a Aas Presa\Sports Almanac, Dell Publishing Cd"- , Inc., (or 

curront yearbook). ^ - * . . • . 

SRA Math Application s Kit , Science Research Associates*, Inc., 1971. 

USMHS (Unif ied Science and Mathenatlcs for Elementary Schools ), Education Development 

Center, Inc. , 1973. ^ ^ 

\ - • ^ ^ 

The W orld Almanac and Boo k of Facts , Newspaper Enterprise Association, Inc. , 1975 ( 

current yearbook), . 



or 
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TEACHING EMPHASES 

/' 



AfPLICATIONS 4 




EXAMPLES OF APPLICATIONS FOUWD IN THE CLASSROOM MATERIALS 

I. Re al- Wo rid ^ j-^iL^ AgP ^ * 

From sport events to grocery shopping to' government spending, we are exposed a 

* • , #* 
to applications of mathematics. If we know how to work with numbers and mathematical 

Ideas, we can often use mathematics to- help us deal with real-life situations* 




I 



r r> pooxU of hMnbwtvw- 



G i:2ca of U)<yp^%i33 
cr \^ ox. fbr ftl 50 

M lOo;i of poti>.1x> chipa^br 
BO^orlfooi ftjr 1(1 





7 t/> ^Vrf' Mba of itf^or 
HSO to/- 31b* of ?i^tt>it. 




J i^tT* <yf mJk 1J I 24 or 
or^ 31 7? for 3 pAiH^ oF 




Physical fitness Is measured, 
in part, by one *8 body pro- 
portions. Once stand^i'd growth 
patterns are tabulated and 
verified, the average height 
and weight of a person at a 
given age provides a measure 
for comparison* 



Unit pricing is frequently posted 
below the items sold in grocery 
and department stores for the con- 
venience of the customer. As a 
consumer we can develop an ax^areness 
of prices ^nd quality. Compare 
prices by fipding the, unit cost 
*and determine which item is the 
better buy. 



wl 



>i.t v*^{^ltt t<- Ut l< t;iji>«. 
^t 4% ttllttniJlnn 

lui h<li)(tt ]o ( mil I r*i . 0 ln*:>t 

liiil If tl(rtU<'tll« vOu) l<uil\ tyf>.. 












^HAQT FOR GirtLS 




Tan 






157J60 






55 VVa _ 
m4 












154-101 






12^' 133 


1 30 -tag 












-to- 52 








67-71 








is'iz 




31-40 


45-50 
36 44 


47'>^9 


- - - t 


1 1 


1 1 


II 


II 


1 1 


GQOWTH 








10 W6 




lii v^- a- 








r{:!^":_:: 












»G9- 185 




IS4 MG " 








»54-j&e 












130-146' 












48 , 


!$0-70 


6»-75 


<37-7a^l 




30 37 




3Q-A7' 










23 29 




29 37 




3V 44 ' 


40-46^1 



)«iht; IB n M»Ars uctiitta h\ i>o«rnit*i Add in W iiuSiu* IaU. 

h> rini] >><hn'4i hott^t In cpi\e Ittvt 1 . 
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TEACHING EMPHASES 



APPLICATIONS 5 




sprro. J 





fl > hWon^otion [>«> ^tOuV 



• From Krti^osthenes who 
; determtnedh the clrcum"- 
ference of the earth to 
Boy Scouts determining 
the height of a cliff, 
the U8e of indirect 
measurement Is a useful 
application of mathematics. 



The aatvomoblle is one of the ma^n 
means of transportation* Each state 
requires that a raotqrist pass a 
driver's test and obey certain- ruleff 
of the road, especially speed limits* 
Automobiles ahd the problems they 
create are frequently discussed by . 

...a... _ T .. .. 

f 

Students slncQ riding in a car and; 
being conscious of driving skills 
are experiences they all have in 
common • 



THE. SHADOW) 

IK MOWS 
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outslil9 tu 

tsea«ut9 »ach 

contttwt«r 
and r«c«rd 

tho eh^rt. 



I Co Outs 1 4* and 

I fot lh« iitu<leiito 
I (HMurv froa Chr 
I hcoK a« ttiny fdcs 
Ch« «un. Rtf4:otd 

chf d«co tn the 
I uhart . Uctc« ihg 

rdl lu9 f n KieplMat 
I roc«. Ara H\f 
IjraUoa fH]ulvat«ntI 



^tDd actiH objacta too 
tall to fwaeure (lir«et- 
ly. HOdauro thaao 
fihadown rorract to the 
noarait '^•rivfltro. Soho 
object 8 ar« auggOBtetl 
Ln' tba chatt lo tbo 
tl^t, t.Thar« la aparo 
fot you to Int'luda 
othei ot.]ootn. Watt 
until you aro back In 
tho claaarooM to com- 
t>ute tho hos&dta. A 
calrolaifli i-nn \\^ln you 

C4) 

To find thp haljilus of the obJeot« : 
ciia Ba^t^nd ohoti. u»« tbo ratio from 
thp fitat c!)art, act up a pfoporfcton. 
ant] aolvu. 
Potr aKOvrJoi 







Length 


-OiJkj^fak. 

Short IrftPL. 







iFind tho helfihls pT tho oblacta In 
lyour rhBit. 

|Co)ap«r« yo(ji« r«ault8 with oihot 
jittuspi. Ara they U\c soae' 
hAi Knfomatlon in ch« (*h4tis vlll 
|<'hftngo It ih%B activity la dona at 
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il. Applications to Othet- S ub^]|e ,ct Areas . 

^ A "basic \>^orklng knowledge" of mathematics la of ten Required for )?he study and 
mastery of various subjects. Science, music, art, geogVa^hy, computer science- and 
many other disciplines use mathematics ^n the jFormulatlon of- the^t research problems 
arid applications. ' - 




r ...» -W ... n>A0>)^4, u( ts^tUL . • 




The geography of the United 
States and the transportation 
systems are Important to any-^ 
one traveling around the^U.S.A, 
niinklng of distance in kilo- 
metres is a nex^; experience for 
most y\mericans. 



Plants are an important part of 
our environment, Nimiber patterns, 
such as the Fibonacci sequence > 
mathematically describe the 
natural appearance of plants. . 



hilometoiiring 
around 



Umv tho map on tho ncKt. |Mqo. MoiiBuio the Uiotanco between the 
fi>Uowiii*i «Mties to tho hoaiOHt hn If ronHnH?Ho. Oji t ht? maj* 
'l- V"' " lOOkm. out tho <Jj«trtnri- in km 

butwopn U\o i^tTeu . ~Tho Mi»t oiu> le Uv>n*« lo» yo\i , 



a 



Krnu, MQvad<^ to Now York 



Jp.^i tm , 18S0 km 



6 



St . PaiU j Ml niipsu^tjrt to Houn to hy Toxau 



^^^'i^,A?2.tii"r St « I-oui a , Mo 



Km 




tern represents 100 iun 
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III. >Us<^€!llane!0U8 Applications 



.O 
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The need for certain mathematical .concepts and tools may prise naturally in the ^ 
context of various situations. The taacher can provide interesting activities <>that 
arouse the students curiosity whether they are real-world problems or not. 



rrBniir>d.n 



*\%\ vJlti 1^ lit* 

Avr-tl ■ I !• '.il !■ If- «Ui( 



twft*,< ■ 




These short story problems 
deal with percents that are 
smaller than !%• Situations 
are presented to provide 
meaning and understanding » 



From a scale drawing the student 
constructs a hexagon-shaped container. 
The student uses skills JLn measurement 
(ruler and protractor) and visual 
perception while working on this 
activity. 



PUNY PfiRCCNTS 




2) of all egfta are re- 

lented. 20,000 hflvc been 
checked. f^RRs «iro 

re I or Led. 

for every 100 

1 for Wory 
for every 2b,000 




6) A 



up aervln|j» of 



rice has j% of the min- 
imum dally requirement 
of yitnmh^ -C. How many 
riipM x>roiild you have to 
cook in order to have 
enougli^ Vitamin C for 
one day? 




I) In 197raboaL AOO auto 
thefts were reported for 
every 100*000 people. 
What percent of the popu- 
lation had car^ stolen? 

400 for every f 00*000 

k for every 

for every 100 




7) Many clothing laboln 
any* "Lean than 1%. 
ahrlnkngc/' If the ac- 
tual Fihrinkase is hox^ 

much ls,» loflt if you wash 
100 yds. of cloth? 
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APPLICATIONS FOUND_I^^ CLASSROOM MATERIALS 

RATIO: 

Rate , 

RATES ARE RATIOS 
THE FRENCH BREAD PROBLEM 



') 



IDENf!C$:YING DIFFERENT RATES 
DETERMINING RATES 



FIX THAT LEAK 

AS THE RECORD TURNS 

MY HEART THROBS FOR YOU 

STfeP RIGHT UP 

I BELIEVE IN MUSIC 
WHICH IS A BETTER BUY? 
WHICH IS BETTER? 1 . 
WHICH IS BETTER? 2 
BUT I ONLY WANT ONE' 
EIGHT HOURS A DAV 



Equivalent 

EQUIVALENT RATIOS 6Y PATTERNS 

THE OLD BALL GAME 

RATIOS IN YOUR SCHOOL 

ONE 'MAN ONE VOTE - 

PEOPLE RATIO 

Ratio as a Real Number 

RABBITS, PLANTS AND 

RECTANGLES ACTIVITY II 

RABBITS, PLANTS AND 
•RECTANGLES ACTIVITY III 

■ 4 ' 



A, 



DETERMINING RATES 

DETERMiNSNG. RATES ' - . ' . . 

USING RATE OF HEARTBEAT TO DETERMINE 
PHYSICAL FITNESS 

USING RATE OF HEARTBEAT TO DETERMINE 
PHYSICAL FITNESS 

DETERMINIJN'G RATES 

4 • 

USING RATES TO COMPARE PRICES 



USING RATES TO COMPARE PRitES 
USING RATES TO COMPARE PRICES 



USING RATES TO COMPARE PRICES 



USING RATES TO DETERMINE EARNINGS 



CONCEPT, GENERATING 
DETERMINING AND COMPARING' 
SIMPLIFYING 
SIMPLIFYING " ' 
SIMPLIFYING 



DISCOVERING RATIOS ^N NATURE 
APPROXIMATING THE GOLDEN RATIO 



\ 
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TEACHING E?tPHASE^ 



APPLICATIONS 9 



PKOPORTiON: 

Cutting Started 

PCriTE PR0Pt)RTlONS 1 

PETITE PROPOSITIONS 2 

DID YOU KNOW THAT .. i • 

Application n. 

V PROPORTION PROJECTS TO 
PURSUE j« 

ONLY THE SliADOW KNOWS ^ 

IT'S ONLY MONEY 

ONE GOOD TURN DESERVES ' ^ 
MOTHER 



THAT'S THE WAY THE OLD BALL' 
BOUNCES 

ONE HECKUVA MESH ' 

GET IN GEAR 

WHAT'S YOUR TYPE? 



LIMIT YOUR SPEED 
CRUISING AROUND 
WOl^LD RECORDS 
A QUESTION OF BALANCE 



PROPORTIONS WITH A PLMK 
I'M BE/\TI HOW ABOUT YOU? 



MAKING - MEANS MEvXNINGFUL 




SOLVING PROPORTIONS 
SOLVING PROPORTIONS 
SOLVING PROPORTIONS 

APPLICATlJt^JiS 



'■1' 



USING PROPORTIONS TO FIND HEIGHTS 

USING PROPORTIONS TO CONVERT CURRENCY 

USING PROPOJRTIONS TO DETERMINE 
DISTANCES 

USING PROPORTIONS TO FIND HEIGHT . 

US/NC PROPORTIONS WITH GEA^S 
USING PROPORTIONS WITH 'GEARS 

USING Proportions -TO convert measuri-s 

'•USIJ^d_PROP0Rtt0?JS' TO convert MEASURES 

USING PROPORTIONS TO CONVERT MEASURES 

USING PROPCRTIONS TO COMPARE' MEASURES 

USING PROPORTIONS WITH' BALANCES ' , 
INVERSE VARIATION • 

USING PROPORTIOnI WITH LEVERS 
INVERSE VARIATIOl^ 

USING PROPORTIONS WITH GEARS 
INVERSE VARIATION; 

APPi^YING MEAN PROPjJjRTIONS IN A 
RIPHT TRIANGLE 
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SCALIW;: 

Getting Started 

A PERFECT FIT 

ELEMENTARY', DEAR WATSON 

Making a Scale Drawing 

« a 

BE CREATIVE THIS CHRISTMAS 

A PEN FOR VWR PENCrL 

HOW MUCH IS YOUR GARDEN 
WORTH? 



ERIC 



SA 



USE METRES I^OUR YARD 
USINQ THE HYPSOMETER 
STAKE YOUR CLAIM 

ANOTHER STAKE OUT 



Supplementary Ideas in Scaling 

Mi\KE A DIPSTICK • 

CAREFULLY CONSTRUCTED CARTONS 

4> A SCALE MODEL OF THE SOLAR 
SYSTEM 

HOW HIGH THE MOON 



Kaps 



SCALING A MOUNTAIN 



THE GREAT LAKES 



KILOHETOURING AROUND THE 
. U.S.A. 

AROUND THE U.S.A. 



\ 



MOTIVATION 
MOTIVATION 

USE OF, A SCALE MODEL 



ENLARGING WITH GRIDS 
ENLARGING WITH A RULER ^ 
REDUCING WITH A RULER 

REDUCING WITH A' RULER 

FINDING HEIGHT WITH A HYPSOMETER 

REDUCING WITH AN INSTRUMENT 
FINDING LENGTHS USING AN ALIDADE 

REDUCING WITH AN INSTRUMENT . > 

FINDING ANGLES USING -A TRANSIT 



USING A SCALE TO DETERMINE DEPTH 
CONSTRUCTING 3~D MODELS 
MAKING A SCALE MODEL 

MAKING A SCALE MODEL 
USING CONTOUR LINES- 



USING A SCALE DRAWING TO FIND 
. DISTANCES • 

USING A SCALE DRAWING TO FIND 
DISTANCES 

USING A SCALE DRAWING TO 'FIND 
DISTANCES 
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FOREST FIRES ARE A REAL 
BURN 

r 

Ok. 

l^mERf^ ITvAT? 



OUU TOWN 



IT'S ABOUT TIME 



DO YOU KNOW THE WAY TO SAJN 
JOS^? 



PERCENT: 



As a Ratio " . 

PERCENTS OF SETS" I I 

\ 

FUN AT THE FAIR 

MORE FUN AT THE FAIR 

BE COOL — GO TO SCHOOL 

PUNY PERCENTS 

Solving Percent Problemc 

B~BALL TIME 

.THE SHADY SALESMAN 

INTERESTING? 'YOU CAN BANK • 
ON IT I 

AT THAT PRICE, I'LL BUY IT 
-PERCENT PROBLEMS 1 
PERCENT PROBLEMS 2 
PELARGONIUM 
WHO'S #1? 

HOW TALL'' WILL YOU GROW? 

THE GOOD OLD TIMES 

STATE THE RATE .,. . 




USING ANGLE READINGS TO LOCATE POINTS 
ON A SCALE DRAWING 

USING A TIME SCALE TO LOCATE POINTS 

READING A MAP . ' 

USING A SCAL,E DRAWING TO FIND 
TRAVEL TIME 

READING A MAP 



PERCENT OF A SET 
USING" PERCENT TO COMPARE 
USING PERCENT TO COMPARE 
USING PERCENT TO • COMPARE 
PERCENTS, LESS THAN 1% 



SOLVING PERCENT PROBLEMS 
SOLVING PERCENT PROBLEMS 
FINpiNG AMOUNT OF INTEREST 

FINDING AMOUNT OF DISCQUNT 
WORD PROBLEMS" 

t 

WORD PROBLEMS 

FINDING PEr^ENT OF INCREASE 
SOLVING PERCENT PROBLEMS 
SOLVING PERCENT PROBLEMS ' 
FINDING PERCENT OF INCRE^E 
FINDING AMOUNT OF SALES " TAX 



TEACHING EMPHASES 



\ 

COUNTING EVERY BODY 

CERTAIN GROWTHS ARE 
BENEFICIAL 

HIDDEN COSTS IN A HOME 



V 



PERCENT FALimiES 



APPlrCATIONS 12 




FINDING PEI^CENT OF INCREASE 
FINDING AMOUNT OF INTEREST 

FINDING AMOUNT OF INTEREST 

FINDING 'PERCENT OF INCREASE/DECREA6E 
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PRSJBLEU SOLVING 



RATIONALE 

Learning to solvexproblems Is prob- 
ably the most Important aspect of one * s 
education^ "^"No matter who wo are, where 
we live, or v^hat we do^ there will , 
always be problems tor us to face and 
problems for us t,o solve If we want to 
solve them- Sometimes It la not easy 
to determine whether-a situation really 
Is a problem far a particular individ- 
ual. What Is a problem to one person 
may be an exercise to another* Per- 
forming or practi>,clng something (a 
task) that one already knows ho\<f to do 
Is an exercise. Therefore, the task 
may require only a routine procedure 
which leAds to the solution (s), Hox>r- 
ever, ij[ the Individual has a clearly 
defined, desired Roal In mind, but the 
pathway to the feoal Is blocked, then 
the individual has a "problem" to 
solve. "A true problem in mathematics 
can be thought of as a situation that 
is novcU for the individual called 
upon to solve it. It requires certain 
behaviors beyond the routine application 
of an established procedure." (Troutman 
and Lichtenberg] 

Mathematics teaclHSfrs should pos^\ana 
provide probiemj/ that have no obvious^ 
method or al^^ithm to follow in reach-^- 
Ing a solution. Too often students are 
given page after page of various compur- 
tational exercises which use one or more 
"essential" algorithms the students have 



"memorized." Once outside the clasaroom, 
students rarely use the algorithms they 
have memorized because the algorithms do 
not seem applicable. They come acVoss 
ambiguous, disorganized situations that 
require considerable thought and skill 
for making a decision or fi'niid^ing a rea- 
sonable solution. Developing the abil- 
ity to think independently and make wise 
decisions will help people to * solve 
future problems by themselves. 

Problem solv^tig is a structurj^d pro-- 
,cess. George Tolya, in his book How to 
Solve It , divides the problem solving 
process into four steps: ^ 

1) Understanding the p;^oblem. 

2) Devising a plan. 

3) Carrying out the plan. 

A) Looking bacl<f and checking the 
results. 

Other authors have discussed the problem 
solving process with similar steps that 
match or fit into Polya^s four steps 
(see ^elected Sources for Problem 
Solving), These steps provide a struc-^ 
ture which guides th^ problem solver" 
through a search for the solution (s) to 
a problem. In the discussion which 
follows J several questions to ansxv^er and 
"things to, try" are given under each of 
the four steps. 

Understanding the Problem: 

1. State the problem in your own words. 
(If tRe student cannot r«ad the 
problem well enough to understaiM 
Its njeaning, the teacher may need to 
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read it to him* if the atudant can 
read but does not understand the 
problem, the teachar could rephrase 
the problem. The teacher should 
check for stumbling blocke* If 
the student has re^d the problem 
but seems bothered, ask what he' 
thinks about the g^roblem. Perhaps 
the 8 tu^eigit^sees the situation as 
unreallstlcx,. Inconsistent or incom-^ 
pleteO 

2. Wlxat are you t'rylng to find out? 
What is the unknown ? 

3. What? relevant information do you 
get from the ^problem? 

4. Is there any information that Is 
not needlj^ to solve the problem? 

5. Are there any missing data that you 
need to know to solve the problem? 

6. Are there any diagrams, pictures 
or mddels that may provide addi- 
tional Information about the p^Tob- 
lem? 

?• ^'Can you try some numerical examples? 

8. Is it possible to recreate, drama- 
tize^ or make a drawing of the prob- 
lem? 

9. C^n you make an educated guess as 
to what the 9olution(s) might be? 

Devisiftg a Flan: 

Make a diagram, number line, chart, 
table, picture, model or grapja to 
organize and structure the data. 

Guess and check. Organize the trial 
and error investigations into a 
table • 



1. 
2, 

3. 

A. 

5, 



Look for patterns. 

Translate the phrases of. the problem 
Into mathematical symbols and sen- 
tences • 

Try to solve one part of the problem 
at a time (i.e., break the problem 
Into cases) . 

6. Have you worked a problem like this 



before? \^\at method did you use? 



?• Can you solve a simpler but related 
or analogous problem? 

8. Reep the goal in sight at ^11 times. 
Carrying Out the Plan: 



1. 

3. 
A. 
5. 
6. 
7. 



Keep a record of your work* 

Perform the steps in your plan; 
check each sfltep carefull;^. 



Complete yo 
t)r graph. 



diagram, chart , table 



Folloxv* patterns; organize and gen- 
eralize them. 

Compare your estimates and guesses 
with your work. 

Solve the mathematical sentetice; 
record the calculations and ansx-zer. 

Work out any simpler but related or 
analogous problems. Compare the 
solutions. 

V 



Looking Back: 

Can you check your result? 
answer reasonable? 



Is the 



2. *Whap doe§ the result telJL you? 

UTiat conclusions can be made? 

3. Is there another solution? Is there 
another way of finding the answer? 

4. Make up some problems like the one 
you worked. Is there a rule or 
generalization that can be xnsed to 
Solve similar problems? 

5. What method(s) helped you get the 
ansx>;er (s) ? 

Teaching Problem Solylng 

"The best way to learn problem solving 

is by working problems and studying the 

, processes we used in working them.^^ 

[ Hin tg f o r Problem So lying ] If a person 

is going to become a problem solVer, 

he/she will need to be involved in a 
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I 

varloty of pnU^lenh-, solving experlencoH. 
Before any problem can be tackled, 
there has to be the desire to solve 
the problem. The teacher can motivate 
the students by giving them problems 
within their rar^ge of experience and 
interests. Stimulating questions can 
guide the students through the p^roblem- 
solving process. Getting the students 
to the point where they WANT to sojve 
the problem is the most important step 
that will Lead to successful problem 
solving. To further insure the success 
of a problem-solving activity,' the 
teacher should stress a thorough under-* 

h 

standing of the problem and encourage 
students to devise and carry out their 
ovm plan for fioding the solution. It 
is Important to provide all students 
with enough time to arfive at the solu- 
tion independently without the faster 
students blurting out their solutions. 

In the beginning the^ teacher should 
realize that most students are NOT prob- 
lem solvers. They become frustrated 
quickly and tend to give up easily. 
They often make incorrect conjectures 
and fail check the reasonableness of 
their answers. They lack a knowledge 
of problem-solving techniques and the 
ability to use them. Some students 
have not acquired 'the necessary compu- 
tational skills or reading/ comprehension 
skills needed to carry out the problem- 
• soluing process. 



PROBLEM SOLVING 3 

No teacher or student has to memorize 
Polya*s four steps and its list .of 
"things to try/' but, there are specific 
skills from the list that ci\p. bo the 
focus of a lesson. Some activities^ 
such as Pattevrin for Introducing RatiOy 
Ratio of Ages And T^oportiano with a 
Planky have^ specific patterns to follow 
when finding the solution and then 
finally arriving at a generalized 
solution. Other activities like Poppin' 
U^ieelies i?2 a Pin[jy Surface Ar<m and 
Ratios 2^ Percent with Cubes, The Per- 
cent Painter Returns and Scaling a 
Skysoreq^er all use manipulatives or 
cubes to build models of each situation. 
These activities using visual aids 
encourage active participation by i;hc 
^students who often have little ^confi-- 
dence in their ability to tackle a 
problem-solving situation. Many of the 
specific problem-solving suggestions 
discussed earlier can be tried and 
applied while working the problem- 
solving attlvities found in the class- 
room materials. 

Why Teach Problem Solving?— A Final 
Argument 

"... In the minds of all but a few 
college freshmen, problem solving is 
not a process by which one ascertains 
the ti%th. Rather, it is a prdcess by 
which one gets the answer in the back 
of the book by a 'sequence' of stet^s, 
each of' which has been authorized by 
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the Leachei.*' (tldwin £. Muiae, Si 



am 



News, Feb. 1975) Indeed, too many 

y ■ 

mathematics assignments do require rote 
proredttreft to be £ol lowed while finding 
the same ansx^rer as the "answer In the 
.back of the book/* but this is really 
drill and practice, not problem solving, 
jand the students are doing exercises, 
not problems* 

If our studeqts are to became 



indigpende-nt thinkers and problem 
solvers, it is Important that we give' 
them many situations wtvtch cannot be 
routinely solved* It is Important 
'that we as educators provide guidance 
and examples that involve a variety of 
problem-solving techniques. Problem 
solving is a process of thinking that 
"emancipate^ us from nierely routlae 
activity." 



Selected Sources for Problem Solvl 



Atlanta Project. "Mathematics Education: Problem Solving in Elementary Mathematics, 
College of Education, University of Georgia, 1972. • 

Butts, Thomas. Problem Solving in Mathematics , Scott,, Foresman and Company, 19?3. 

« 

De\7ey, John. How We Think. D.C. Heath and Co., 1933. . ^ 

Gagn^, Robert M. The Conditions of Learning , Holt, Rlnehart, and Winston, Inc., 
1965, pp. 214-236. . • ' 

Hints fo r Problem Solvint^, Topics In Mathematics for Elementary. School Teachers, 
FcoHet No. 17, National Council of Teachers of MathematlcSs 1969. 

^ I 

Polya. George. How to Solve It ; Princeton University Press, 1957, 

Schaaf, Oscar. ."Problem-Solving Approach to Mathematics Instruction," unpublished 
mirpeograph. 

Troutman, and Lichtenbepg. "Problem Solving In the General Mathematics Classroom," 
The Math ematics Teacher, Nov. 1974, pp. 590-597. 
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EXAMPLES OF PROBLEM SOLVING FOUND IN THE CLASSROOM MATERIALS 

I . Manlpulat Ives and Models 

Manlpulatlves and models enhance the understanding of the problem, ' They pro-- 
vide a representation of the situation, creating visual and phyalcal feedback that 
is often necessary In the search for a sollitlon. 



The Spirograph creates many 
exciting patterns. How does 
it work? The wheels and rings 
move together In ratios to 
create intricate designs* 



At t tvlt V? 
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Using 100 cubes and a calculator > 
a percent model can be Investigated. 
By observing the patterns found, one 
can predict and perhaps generalize 
what happens in similar problems. 
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Stud^antu learn to inter- 
pret a model or drawing 
by experiencing p;fob-- 

lem situations that 
* 

Involve* Its use. 
Sometimes students* 
will solve a problem 
more readily if they 
build a scale model 
or look at a drawing ' 
of the situation. 




II. Research Problems 

Research is a fundamental procesa/that all disciplines use to gain and expand 
knowledge in their fieldB, Situations ^e encountered where the answer is not known, 
Unless one performs some experiments, gathers data and, in general, does some 
research, the answer mayt never be clear, not even with educated guessing. 




UTiich letters of thfe alphabet 
occur moat frequently in 
printed materials? How can 
we find out?-- *do a little 
research ^nd compile the 
results. U9e the informa- 
tion to create your own 
"Morse code" and compare it 
to the real Morse code. 



(Thtf iMllttwIiiu in wilM.n «.n (ndlvldu.i atttvUy hul cnn bo dtHi. In a twci- 



ti Enrli nUid.nt (h«n t:*le« to (^vv lln7« t>1 pi III! 4ti<t ttfVps A tully to 



uount hou 




ti« rK*^i'*v the (I'^dhA ^eviPrAl R«thod« (An b» 



t h«. r t , .tfiil .1 



bl A Ula*> bill K<^P(^ rati 4(iMmtil( !*il »i« t\w b<iUrlf(i hiMtJ, And c>4. h 
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Set up an experiment and record 
weight and distance in a table. 
What patterns are noticed after 
the data Is recorded? Is there 
a relationship between the 
weiglxts and distances? 




/ 



III. Miscellaneous Problem Solt'll 
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These "p^^ite" story problems give common situations 
that use numbers and proportions/ The format of the 
makes the proportion easy to identify. 
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This saH'ple bulletin boa^d display 
associates *a reasonable scale with i\B 
corresponding drawing or picture* A 
brief discussion centered around the 
display may increase the students' 
understanding of scaling and its rela*-* 
tlonahip to their visual world* 
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PROBLEM SOLVING FOUND IN CLASSROOM MATERIALS 



IIATIO: 



Getting Started 

CAN YOU FIND THE PATTERN? 
PATTERNS FOR INTRODUCING RATIO 
CONSTANT COMMENTS 

r 

ROWS AND RATIOS 



WHAT'S IN A RATIO? 
RATIO OF AGES 



Pate 

FIX THAT LEAK 

WHICH IS A BETTER BIT? 
Equivalent 

POPPIN' WHEEHES IN A RING 

SURFACE AREA AND RATIOS 2 

Riitio a Real Number 

RABBITS, PLANTS AND 
RECTANGLES ACTIVIIT I 



PROPORTION: 



Getting Started 

PER^NALIZED PROPORTIONS 
PETITE PROPORTIONS 1- 
PETITE PROPORTIONS 2 
CCUNTEREXAMl'LE 

Application . * • 

IT'S ONLY MONEY 
A QUESTION OF BAD^CE 



USING PATTERNS 
USING PATTERNS . 
USING PATtERNS 

DETERMINING RATIOS V^RpM PATTERNS _^ 

INTERPRETING RATIO STATEMENTS 

USING RATIOS TO COMPARE CHANGE IN AGE 

DETERMINING RATES 

USING RATES \o COMPARE PRICES 



SIMPLIFYING 



SIMPLIFYING 



J 



DETERMINING THE FIBONACCI NUMBERS 



SOLVING PROPORTIONS 



SOLVING PROPORTIONS 



SOLVING PROPORTIONS 



RECOGNIZING INCORRECT PROPORTIONS 



USING PROPORTION^ TO CON\?ERT CURRENCY 



USING PROPORTIONS WITH BALANCES 
INVERSE VARIATION 
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PROPORTIONS WITH A PL^XNK 



SCALING: 



Getting Started 



YOUR MOD BOD 




PERCENT: 



THE LAST STRAW 



CHOOSE THE SCALE , 
Making a Sicale Drawing 

ROOM DECORATIONS 
Supplementary Ideas in Scaling 

the perplexing pentominoes 

how well do ^ou stack up 
thisj^ime? ■ 

3 faces you should have seen 

scaling a skysciuper 
scaling several skyscrapers 
, building a skyscraper 



Percent Sense 



DOLLAR$ AND PERcENTS 



PERCENT WITH CUBES 



THE PERCENT PAINTER 



PERCEKTS: BACKWARDS AND 
FORWARDS k 



.USING PROPORTIONS WITH LEVERS 
INVERSE VARIATION 



USING SCALES TO REPRESENT HEIGHTS 

MATCHING OBJECTS WITH ENLARGEMENTS/ 
REDUCTIONS 

CHOOSING A REASONABLE SCALE 



ENLARGING WITH A COMPASS AND RULER 

WORKING WITH SHAPES 

BUILDING 3-D MODELS FROM SKETCHES 

IDENTIFYING 3-D MODELS FROM SCALE 
DRAWINGS 

USING A SCALE TO LOCATE POINTS 

USING A SCALE TO LOCATE POINTS 

CONSTRUCTING 3-D MODELS 



REFERENCE SET OF 100* 
MONEY MODEL 

REFERENCE SET OF 100* 
SET MODEL 

RlEFERENCE SET OF 100 
SET MODEL 

MODELS* 



*Indicat€!S pejrcents greater than 100% are used on the page. 
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Tilt; WHOLIi THING 
FINDING 100% FROM BELOW 
FINDING 100% FROM ABOVE 
PEACE-N-ORDER 
a a Ratio 

PERCENT PICTURf:S - II 
PUNY PERCENTS 
As^^-a-^Fr a c t i on / Dec fma 1 

THE PERCENT PAINTER RETURNS 
SQlvlng Percent Problems 
A SIGN OF THE TIMES 



PERCENT PROBLEMS 1 
PERCENT PROBLEMS 2 

WHO'S /a? . • 

CERTAIN GROWTHS ARE 
- BENEFICIAL 

PERCENT FALLACIES 



SET MODEL 



AREA MODEL 



AREA MODEL* 



AREA MODEL* 



GRID MODEL 



PERCENTS LESS. THAN 12: 



AS A DECIMAL 



SOLVING PERCENT PROBLEMS 



WORD PROBLEMS 



WORD PROBLEMS 



SOLVING PERCENT PROBLEMS 



FINDING AMOUNT OF INTEREST 



FINDING PERCENT OF INCREASE/DECREASE 



*Iiiidicate8 percents greater than l'DO% are used on the page. 
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RATIONALE ^ - 

Many of our day-to-day calculations 

are done mentally* Without' using pen- 
cil and j>aper or a hand calculator, we 
often think about anewers to such 
questions as: Did the clerk give ine 
the right amount of change? How long 
will it take me to travel across town? 
llpw many boxes of candy will have to 
be sold for"a fund-raising project 
needing $500? ^ 

Mental arithmetic is an important 
basic skill which can be appjlled to 
many situations. One might perform 
mental checks on routine computations. 
Mental arithmetic can help students 
develop a better number sense apd a 
better feeling about their ability to 



;t may 5also im- 



calculate answers, 

prove their knowledge of basic facts 

and motivate them to move on to more 

advanced or applied mathematics ^ 

People can use mental arithmetic to 

improve the process of estimation and- 

approximation bv • • • 

* 

^Select ed Sources for Ment al Arithmeti9 



1) Checking for reasonableness and 
correctness of answers, 

Getting "ball-park" estimates* 

3) Round ing« 

4) Computing with simplified numbers. 

5) Multiplying and dividing by powers 
of ten. 

The use of mental arithmetic can 
quicken the problem-solving process--- 
especially for those problems which 
Involve tr^-ial and error. ^ 

Just as any skill must be developed 
througlV^t^^actlce, the ability to do 
arithmetic , mentally can* be i^^ roved with 
drill and mental calculations. These 
can be short and part of the daily rou-- 
tine (such aj3 a„ f ivc-il%nute warm-up 
-activity). Or the- activities can be 
longer and stressed early in the school 
year to develop the habit of using 
mental arithmetic. Encourage the stu- 
dents to do mental calculations whenever 
they are Involved in checking pencil and 
paper calculations, calculator activl-- 
ties, and problem solving. 



Cutler, Aain and Ri^dcilph McShane. The Trachtenberf^ Speed" System of Basic Mathematics^ 
Doubleday, 1^0. . .. . 

—-^.'^ *■ 

Garvin, Alfred E. Shortcuts ^ Checks and Approximations In KathemajElcB , J. Weston- 
Walch, ,1973. ^ * . 

Kramer, Klasg. Mental Computatlpn, Science Research Associates. * 
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EXAMPLES OF MENTAL ARITHMETIC PAGES FOUND IN THE' CLASSROOM MATERIALS 



I. Games a nd Puzgles^ 

pamea and puzzles "^f ten require quick thinking, 
calculator is not -always necessary or convenient. 



Figuring on^paper or using a 



H^tkvi (or «i4lfh 

I>1< 



n PUy^rB •och roll 
nuCib* r ijova f 1 1 vr 



1} Srflliftat 
4) 



I apai'oi for 
OAOh dot on 

h)^ 1 »p«C«B for 

oach dot on 
th« dla 



c) 4 apArua 

4|4Ch dot on 
Che dio 



)) PUyeKa'rolli 
tha dl«, choono 
4 tfiTaltt to AvniJ 
th« t:o Dntk iip«v*9« 
and i^v« th«lr 
Mrhora ForwArtL 
Por vKAiiijEilr, it A 
pt«v«r roll* «i ^ on 
, (ha din, And the )!l 

And 4:1 scAlvn txith wvuld 
aiitv» htm to a 1U> EUrk 
flpak<:«. h* would choove the 
2)1 9c«lc and Qovfi \0 
apAcrs (orwArd. 

4) If All flCdloA ROW 

ployoT b«yond 

plAVffi loawn hla 
turn , 

TH«s tirst plAyar to 
VHattly r«ach ScaWa 
•ye tR cho winner . 




Equivalent r^itios form patterns 
that can be assimilated mentally. 

This puzale njatches equivalent 
ratios and displays self-- 
correct^.ng answers • 



This game involves chance and 
stra^^y. Tl-^e player makes an 
educated guess between a scale of 
2:1, 3:1, ^ 4:1 for each toss 
of the die. This requires a quick 
mental evaluation of the position 
on the playing board, the number 
on the die, and the best choices 
of a scale^ 






o 5S K ^ 



*0 <^ w c3 8 *f § ; 





5 - AO 




6 : lO 








»0 • \QO 




1 tt>5 




30 to. 10 




30 jeo 




CO 100 








3ix>l 
















.1 tto7 




1 to 10 






1: 






tbi6 












e I to 












2(0 to 100 








n tbi 




3t«A 







TEACHING EMPIIASES 



MENTAL ARITHMETIC 3 




II. Concepts augf Patterns 

Once a basic concept is understood, one can use mental arithmetic and shortcuts 
to cut down computation. Patterns often le§d to the answers and mentally following 
a pattern reveal the final answer with minimal effort. 
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Quick mental computation discloses 
the simple patterns and compari*- 
solfrs displayed in the charts • 



Proportions can be solved by 
following a special pattern. 
In any proportion the product 
of the means equals the 
product of the extremes. 
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TEAC!HNU EMTHASES 



MENTAL ARITHMETIC 



MENTAL ARITHMETIC FOUND IN CLASSROOM MATERIALS 



RATIO: 

Getting Started 



CAN YOU FIND THE PATTERN? 

PATTERNS FOR INTRODUCING 
RATIO 



Equivalent 



EQUIVALENT RATIOS BY 
PATTERNS 

EATING CONTEST 

THE OLD BALL GAME 

A LOVELY DESIGN 

SPIDER TO FLY .RATIOS 

A VISUAL ILLUSION 

SPICY RATIOS 

A STATEMENT OF. PRIME 
IMPORTANCE 

THE ITEATHER REPORT 



PKOPCRTION: 

Getting Started 

GETTING BULLISH ON 
PROPORTIONS 

WE MUST WORK TOGETHER 

AN E'J(TREME TOOL 

A STfjwED SURPRISE' 

SCAIiNG: . . 

4 f 

Qettiag Started 

4n 
T-.t 

. |CAI.Y 



4> 



USING PATTERNS 



USING PATTERNS 



CONCEPT, GENERATING 



GENERATING 



DETERMINING AND COMPARING 



RECOGNIZING 



RECOGNIZING 



RECOGNIZING 



RECOGNIZING 



RECOGNIZING 



lUiCOGNIZING 



^MULTIPLICATION METHOD 



CROSS PRODUCTS METHOD 



CROSS PRODUCTS METHOD 



SOLVING PROPORTIONS 



CHOOSING AN APPROPRIATE SCALE 
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« 



MENTAL ARITHMETIC 



PF.RCl-NT: 



As a Ratio 

» m\AT DO A CAT AND A SKUNK 
'HAVE IN COMMON WITH 17 

t 

Solving Percent Problems 
HOLLYWOOD SQUARES 
A SIGN OF THE TIMES 



EQUIVALENT FORMS 



REVIEWING SKIH.S 
SOLVING PERCENT PROBLEMS 



r 
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RATIONALE 

Wl\y estimate and approximate? 'Why 

should we be concerned with educated 

guesses (estimation) or a process to 

iirprove the accuracy of an educated 

guess (approximation)? 

Today, according to some authorities, 
75% of adult non-occupat lonal uses of 
arithmetic Is mental. If we are con-- 
corned about students having a number 
oense, then we need- to work on such 
things as: mental computation, rounded 
results, reasonableness of answers, a 
feel for large and smalT numbers and 
numbers representing measures. 

In our dally lives x^^use inexact 
numbers every time we measure. News 
sources frequently use approximations 
when discussing larg^ numbers. Exact 
•results are often not necessary, and 
they often obscure the Issue, (Wlilch' 
would be better — 49,717 people attended 
the football game, or ''about 50,000,'* 
^ The family income is $11,978 vs. The 
family Income is $12,000?) 

For example, we make many educated 

guesses every time we 

a) plan a trip (How long will it 
take, x>;hen \>rill we arrive, how 
much will it cost, what should 
x^e take?) ^ 

^b) determine a budget (I think we 

can go out for dinner and a .show 
once this year* ) 

We make a life and death estimation 

when w^ decide if it is safe to cross 

the street, or if xv^e can stop a car or 



bike in time, - 

^ ft 

The reasonableness of calculated re- 
suits can mean a difference of many 
dollars to each of us, x>;hether it be in 
checking the change at the supermarket, 
figuring taxes , or making time" p^^yments 
on largo purchases. 

Often x>?e need toi locate the decimal 
point in computations by hand, with a 
slide rule, with a calculator, or in 
\^ using square root tables. Even x>;hen x>;e 
do long division problems we usually 
use some type of "guess and check" method. 

We make "ball park" estimates fov 

a) how many (hot dog& to order for a 
football game) 

b) how things compare (can 1,000 

^ people fit into the ballroom?) 

c) personal information (it x-ae 
could spend a dollar a second;, 
how long would it take to spend 
a billion dollars?) 

d) functioning effectively in our 
dally lives. 

Before anyone can make an estimation 
that is more than just a guess, he must 
first of all have a familiarity with 
certain reference points for measures 
of length, weights, time, area, volume, 
cost, and so on. Most of these come 
from experiences in the person ^ s ^day to 
day'worlclV. They can be extended through 
development of measuring skills, arith-* . 
metic skills, and a number sense for 
li'rge end small numbers. ^To obtain a 
"good*^ estimate, it is also useful to* 
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have a knowlculRe of counting methoda, 
(For additional Information see Peas 
and Partlclee . ) 

Before a person can quickly check th*? 
reasonableness of an answer he must 
have alr(»ady developed a wide variety 
of arithmetic skills. These must 
include: ^ 

a) ability to perform accurately 

" slngle-dlglc operatlow " 

million X 7 million requires 
9 X 7 - 63) 

b) ability to multiply and divide 
by powers of ten 

c) ability to perform operations 
^^?ith multiples of powers of 
ten---mentally if possible 

d) being comfortable wi^i inequal- 
ities and other relationships 

e) ability to round \>rhole numbers 
and decimals to one or two signif- 
icant digits* 

It is also helpful for more difficult 
approximations if a person has a 
familiarity with exponential notation. 

Here is an example \>rhich illustrates- 
most of these points: About how long 
is a billion seconds? 



1 ^000,000,0 00 
60 X 60 X 24 X 365 



1 X 10' 



years 



1 X 10' 



60 X 60 X 20 X AOO 3600 x 8000 



1 X 10 



1 X 10' 



4 X 10^ X 8 X 10^ 32 X 10^^ 



^ i,.JLJiL a A X 10^ ^ 33 years > 
3 -a^ 10 ^, 




ESTIM/VTION AND APPROXIMATION 2 

There is much to be said for knowing 
when to estimate and when to approximate > 
v^hen to use an estimation or approxima- 
tion* and when to use an exact answer. 
Tlie use of estimation and approximation 
should help all persons to deal with 
exact numbers, understand and perform 
operations with numbers arising from 
measurement, deal comfortably with num-- 
bers through approximate calculations 
and rounding off, and in general develop 
a number sense. Finally, it would seem 
most x>;orthx>7liile if teaching th« tech- 
niques of estimation and approximation 
helped to eliminate the ''exact answer'* 
syndrome. 

SUMMARY 

These are the key points to be ernpha-- 
sized when teaching estimation and 
approximation: 

1. When do we need to estimate and 
approximate to find a r6ugh answer? 

2. Wlien do we need exact answers? 

3. We often estimate "how many** (e.g., 
objects, .people, items) or "how 
much" (e.g.^ money, air, water). ^ 

We often estimate the dimensions, 
capacity or amount of something Xv^e 
would measure, (Measurements are 
always approximate.) 

5. Problem solving and computation is 
aided by the use oi estimation and 
approximation to . , . 

a) check the reasQ-nableness of 
answers 

b) narrow the scope of your in- 
I. vestigations 

c) simplify computations 
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6. The ©tudentJ^ need ^ ©ound back- 
ground in arithmetic akills^ 
number sense, and finding re- 
ference polntp. 



Selected Sourcea for Ea timatlon and Approximation 

Garvin, Alfred D. Shortcuts, Checks and .Approximations in Mathematics ,' J. Weston 
Wslch, 1973. 

Herrick, Marian, et al. Mathematics fo r Achievement/Individualized Course 2. Book 3, 
HoughtoJi Mifflin. 1572. : : : ..^ 

Mathex Book 5 Measturement and Esttlmation . Encyclopedia Brltannica, 1970 

Peas and Part;icles (Teacher's Guide), Elementary Science Study, Waster/McGraw-Hill . 
1969. • ^ \ » 
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ESTIMATION AND APPROXIMATION 4 



EXAMPLES OF ESTIMATION AND APPROXIMATION IN THE CLASSROOM MATERIALS 
!• Egtlmntlng "How Many ' 



Estimate the number of 
people that work at your 
school ♦ How is the 
student-teacher ratio 
' determined? 




II • Estimating "How Much" 



How much money can you save on 
salee? Approximate your savings 
on various items that are dis- 
counted a giv^n percent • 









APPROXlMATf 


ACTUAL 


XTCM 


COST • 


OlSCOUMt 


DISCOUNT 






♦ COO 








AM-TM UAUJO 




I0>t 






tV-ECTQiC OUlTAft 


♦ <0© 




— ■ ■ 






« (too 


JOt4 


■ ■ - 




CALCULATOJ? 


♦ tso 


»SH 


- - 1 






$300 


30^ 






TV ^ 




»2H 










50% 










55% 
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Draw the amount of area that 
r^pifeaents the given percant. 
A reference set is always 
necessary before an ar©a can 
be compared and then drawti. 



□ 





D 



□ 



roa GXPCRT3 ONLY I 




StE- THROUGH DEMONSTRATION 



ftvtnt nid^tr Mi-throu|tti eo«tAln«r« to cl4*i «nd dltpl«y thaw on m ut>I« vh«r* 
tll •tti(t«nt« citn chta. ^imii eyitndvri, isnt iubi«, qImk or pl««c'lc cubtc«l 

«n<l •<)«« odd-Rlti^td j^tsii cont«lii«ri (l.i., vA«*i^ •^•rt<«l bowlt, «:ot\*i, ulnt 



*1 




9-- 



tt«9Ut 





« ton 



A '^u^^i of «:nnf.«pt« c«n •»« tiuftht uilnC fM«e rtmisUirt as vIkuaI alda and ettif Iv 



I- Uitnj A Urge pitcher, yowr rt^;(tre'J uni.'t !.»t ru 



ARk th« •tudsnts iddntlfy the ARounC of u«t«r tn tuth tont^ln^r {a« lORpArad t(> 

e>te< tf«i\t»« of chu vhoU cont«lntt). for tKAtitt)!*, how full li th» nUiMf 

roM»&U ttip(m«t»i l/a t«a, WJ; f«U. ,i fuU, WX vt&^ty. Th» ticit 
cam^fl r««pon»« wouia bA 1/3 tpli. Encouri$« 4tud*nt» to «qulviU(it 
«ntv«rii In f«trtn( tnd d«tlMi ^>^bk. 

rs. IS* <tist]«nca t«t(» tm «ttt^f« p«r< ih fchli d*»»niitcAtlon poutlnK watir into 

4pp>*»H»«tMy W4 full <ot iJt full>nt .i\ V«ll). 



Estimate ^h* amount of water 
It will take to fill each 
container j or 50% full. Hpw 
can you tall the j^eal volume 
of each odd-shaped container? 
These experiments with volume 
test spatial relationships and 
the ability to estimate 
three-dlmetisional quantities. 
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ESTIMATION AND APPROXIMATION FOUND IN CLASSROOM MATERIALS 
RATIO: 

Getting Started • • 

COMPARISON 2 



Rate 



BODY COMPARISONS 



MATH IS A FOUR-LETTER WORD 



Equivalent 



RATIOS IN YOUR SCHOOL 



ONE MAN ONE VOTE 



PROPORTION: 



Application 

I MEAN TO BE MEAN! 



SCALING 



Getting Started 

BEANS, BEANS 

CHOOSE THE SCALE 
Making a Scale Drawing 

PACE OUT THE SPACE 
Maps . ■« 

THe\gREAT LAKES 



PERCENT 



Percent Sense 



GUESS AND CHECK 



MAKING NUMBER COMPARISONS 
COMPARING WITH .LENGTHS 

DETERMINING RATES 

SIMPLIFYING 
SBIPLIFYING 



DETERMINING MEAN PROPORTIONS 



USING A SCALE TO MAKE PREDICTIONS 



CHOOSING A REASONABLE SCALE 



REDUCING WITH A GRID OR RULER 



USING A SCALE DRAWING TO FIND 
DISTANCES 



REFERENCE SET OF 100 
GRID MODEL ' 
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THE TRANSPAKKNT HUNDRED 
ELASTIC PERCENT AI^PROXXMATOR 
PERCENTS OF LINE SEGMENTS 
PERGENTING: LINE SEGMENTS 
STRINGING ALONG WITH PERCENTS 

PERCENTS OF RECTANGLES ^ 

RECTANGLE PERCENTS 

GEOBO^rT PERCENTS 

PlEACE-N-ORDER 
' As a Ratio 

THAT'S "ABOUT" RIGHT 

BE COOL~GO TO SCHOOL 

(As a Fraction/Decimal * 

PERCENT WITH RODS & 
METRES -III 

THE PERCENT BAR SHEET 



HALLELUJAH I'VE BEEN 
CONVERTED 

SEE-THROUGH DEMONSTRATION 



Solving Percent Problems 

.THE ELASTIC PERCENT 

APPROXIMATOR EXTENDED 

GRID PERCENT CALCULATOR I 




REFERENCE SET oV I 00 a 
GRID MODEL 

REFERENCE SET OF 100 
NUMBER LINE MODEL 

REFERENCE SET OF 100* 
NUMBER LINE MODEL 

REFERENCE SET QF 100 
NUMBER LINE MODEL 

RJEFERENCE SET OF 100* 
NUMBER LXNEllbDlI 

AREA Mm 

AREA /ODEL* 

AREA MODEL 

AREA MOI^EL 



AS A RATIO 

l/SING PERCENT TO COMPARE 

/ 

AS A FRACTION/DECIMAL* 
NUMBER LINE MODEL 

AS A FRACTION/ DECIMAL* 
NUMBER LINE MODEL 

■i 

AS'^A FRACTION/DECIMAL 
'NUMBER LINE MODEL 

AS A FRACTION/DECIMAL 
VOLUME MODEL 



X- 



USING A PERCENT CALCULATOR 



USING A PERCENT CiVLCULATOR 



^Indicates percenjts ^ greater than 100% are used on the page. 
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GRID PERCEmM:AtGULATOR II 

GRID PERCENT CALCULATOR III 

GRID PERCENT CALCULATOR IV 

GRID PERCENT CALCULATOR 
EXTENSIONS 

REST IN PEACE 

THE OLD OAK TREE 

mOllMQUS -ESTIMATE • 

LOVE IS WHERE YOU FIND IT 

INTERESTING? YOU CAN BANK 
ON ITl 

AT THAT PRICE, I'LL BUY IT! 
COlTsfTING EVERY BODY 



' ESTIhtATION MiD APPROXIMATION b 

USING A PERCENT CALCULATOR 
USING A PERCENT CALCULATOR 
USING A PERCENT CALCULATOR 
USING A PERCENT (CALCULATOR 

SOLVING PERCENT PROBLEMS 
SOLVING PERCENT PROBLEMS 
SOLVING PERCENT -PROBLEMS . 
SOLV-ING PERCENT PROBLEMS 
FINDING AMOUNT OF INTEREST 

I 

a 

r 

FINDING AMOUNT OF DISCOUNT 
FINDING PERCENT OF INCREASE 



y4 



/ 
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RATIONALE 

l^at 1 8 the Laboratgry Approach ? 

For many decadi^s, learning > instead 
of just memorization and training, has 
been the primary emphasis of education. 
Each society or 4:ommunity decides what 
should be learned. We are required 'to 
iearn mathemati/c8, reading, science 
and other subjects. Yet our schools 
have been org^nisied for teachers to 
teach and not necessarily for children 
to learn. The labot^tory apprpach is 
a philosophy whicli emphasizes ^'learning 
by doing" and breaks free from formal 
.teaching methods* "It is a system 
based on active learning and focuses 
on the learning process rather than 
on the teaching f^rocess/" (Kidd, ejt 
al» ] Experiences are devised ^to help 
the student learn mathematics by see- 
ing, touching, hearing and feeling. 
An environment — the math lab — emerges 
where the^t;eacher and the students 
work and communicate with each other 
to plan activities and learn by doing. . 
At the level of their abilities and 
interests, the students discover 
relationships and i^tudy real-world 
problems which utilize specific m^the-- 
matical skill®, 

A laboratoj^y approach breaks the 
monotony of straight teijctbook teaching. 
•.It extends and reinforce^ the students* 
understandings and 8kill8\ while pro-- 
viding background experiences for 



later development of abstract concepts, 

•ft 

It also offers a unique, concrete way to 
learn mathematics* The laboratory 
approach can be integrated into the class-*- 
room and used along with, not In place of, 
many other equally valuable teaching - 
strategies. , , ^ 

Lab activities help to eliminate the 
unrealistic one-method • syndrome so 
characteristic of mathematics classes. A 
variety of methods of attacking a problem 
can 'explored. Open-ended activities 
encourage studfcnts to make discoveries, 
formulate and t^st their own generaliza- 
tions (i.e,, problem solving). L^b 
assignments can be used to challenge the 
students by providing them with oppor-^ 
tunltlea for developing self --confidence, 
habit^^^Qf independent wojrk, an4 enjoyment 
of mathematics. The relaxed atmosphere 
. c^n encourage student Involvement and 
positive attitudes toward mathematics. 
By direct observation, the teacher can 
assess the student's skills in problem 
so.lvlng arfd computing while the student's 
attitude and work habits can also, be 
evaluated. 

^^fe ^^llggfgtics Laboratory 

Tlie math lab is an environmexlt^ that 
provides for active learning and encour-- 
ages active participation. In terms of 
physical organization, threi basic kinds 
of mathematics la^bor^tories 4re most 
often discussed. ^ 

1. A ccmtralized laboratoryf-a room 
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UBORATORY APPROACHES 2 




eapecially designed (or adapted) 
and equipped for use as a por^ 
manent math lab. Classes are 
usually brought into 'the lab 
room on a rotating ©chedultj that 
alloivs each mathematics class to 
use the lab /itiaterials several 
times a week as needed* 

2. A rolling or movable laboratory — 
a set of lab materials placed on * 
a cqirt, stored in a central loca- 
tion > and wheeled from classroom 
. to classroom as iieeded. 

'3. A* decentralized laboratory— a ^ 
* self-contained set of lab mat^sri- 

als stored in the teacher' s 
. classroom and readily available 
Cor the students to useTN^ 

For most schools, the decentralized* 
laboratory ''Is the most practical and 
deslrafle math lab. Lab materials can 
be collected and organized at a modest 
rate as they are constructed, donated 
or purchased. 

Eventually a. set of lab materials will 
grow to a size large enough toffee quite 
versatile. The classroom eoyironrSjent 



^*^^^^^Nj^eds to be versatile as well. 



Flat 




tables, bookcases, movable carts and 
other furniture can be added to provide 
work areas for the students and storage 
space for the Tab activities* 
Hiat is a Laboratory Activity? 

A laboratory activity is a task ,or 
mathematical exercise that emphasizes 
"learning by doing." It' can be a gapie, 
a puEzle, a paper and pencil enercise, 
a set of manipulatives with a task card, 
or an eKperlment using apparatus an 
instrum^ftl;.4tp take measurements. 
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V game involving two or mor« students 
might review the concept, of equivalent 
fractions. A challenging puzzle could 
require a student to apply several 
pYoblem-solving techniques, A lab 
activity could use Cuisenalre Rods to 
illustrate decimal concepts, or multip- 
hase blocks to show place vfiJLue, or 
wooden cubes to demonstr ate s patial \ _\ 
relationships, orjj^ctor boards to \ 
clarify an algorithm. Manipulative ob- 
jects often provide physical modejls that 
can introduce or clarify a mathematical 
concept to the student. There are also. 
exiH^rlm^nts which can be performed to^ . 
take measurements and gather data. Stu-- 
. dt$snt8 learn hoxvr to use certain equipment 
and tools in their search for solutions. 

Laboratory activities can directly in- 
IP 

volve students in "hands-on" assignments, 
often \^ith group participation. Lab 
activities encourage the student-. to take 
an active role in learning mathemdtlcs 
rather than the j&asslve rol6. cf "you 
teach me/' ' . * 

Getting Started 

There- are many ways to implement the 
lab approach. The descriptions below 
provide- several suggestions to consider 
when starting to use the laboratory 
approach. ^ . ^ 

Mr. Langford has a cla^ of thirty 
. seventh graders. He was rvot sure about - 
using lab materials', so he decided to 
s^tart small. He set up- an "activity . ' 
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corner" In the room. Three lab cards 
with the necessary equipment (e.g., 
squared paper, ceramic tile, measuring 
tape, metric wheel) were set up in the 
'^activity corner."— ^ach day for a 
week a different group qf six students 
were allowed to work in pairs using the 
lab materials. The rest^ of the class 
worked on related paper and pencil 
exercises. All week was spent on the 
study of area. All thirty students had 
a chance td do the lab activities, and 
the activities integrated well with 
the week's mathematics concept of area. 
Mr. Langfbrd wants to collect or' write 
task cards that mix well with his estab^ 
lished curriculum. Later, he might try 
other ways of using the lab activity 
cards* 

Ms. Wilkins decided to assign each 
Friday as a "lab day" for her eighth- 
grade class of 28 students. She had. 
watched several classes using a "lab 
day*' once a week and decided to try it 
her^olf. She prepared two sets of seven 
lab cards covering seven different mathe- 
matic topics. Each student was assigned 
a partner, and the pair would x^roi^k 
together for each of the seven "lab 
days," For seven weeks the students 
rotated to a new lab activity each 
Friday, 'ihey were asked to keep a 
record of their results and ^follow the 
planned rotation schedule. MS. Wilkins 
found that this iseven-^week period with 



oxiQ "lab day" a week coincided well 
with the nine-week term. She developed 
a second set of lab materials for another 
seven weeks. Tlils time there were lA 
task cat'ds put into lA shoe boxes along 
with raanipulatives , paper, or other mater- 
ials needed for each activity. Each card 
was written on the topic of measurement 

^^^A^ys __leyels of ajbstr^c-: 

tion and enrichment options for the 
students. 0 

Mr. Jeffreys and Ms. Slone had adjoin-, 
ing sixth-grade rooms. They had been 
team teaching a number of unit's In mathe- 
matics-. They decided to try the lab 
approach for their unit on Base 10 and 
Other Rases. Their school had recently 
purchased two Chip Trading Math Lab Sets, 
Mr. Jeffreys and Ms. Slone picked yCTt 
several chip trading activities tb be 
used every other day for two weeks. 
They divided the class into groups of 
3 or 4 students. For each "chip trading 
day" one studenf in each groufJ was re- 
sponsible for picking up and distributing 

/ 

the manipulatives to each member of the 
group. Tlie days between each "chip 
trading day" were osed for discussions, 
board work, and worksheets that emphasized 
paper and pencil computation in b^se 10 
, and other bases. 
. The above are examples of teachers who 
were willing to support an active approach 
to learning. They prepared for using the 
lab approach, by collecting and organizing 



ERIC 



55 



TEACHING EMPHASES 



materials and deciding on tlu content 
of lab activities. It helps to gain 
the support of other teachers; their 
contributions and ideas can rapidly 
increase the number of lab activities 
developed • 

\ 

Most ditflculties that^ arise in the 
math lab result from students not 
knowing what to do. The 'teacher needs 
to flnd» organize and sitore lab materi-=- 
als for easy use; tell students where 
lab materials are, what to do with them 
aid how to schedule their use; prepare 
task cards or directions for the lab 
activities; instruct students in prob- 
lem-solving methods of attack and 
invesCfigation; interact enthu-^iastically 
with students and share in their experi- 
ences; and evaluate each student ^s 
attitudes, work habits and accomplish- 
ments . 

Sta^t small—in no way can most 
teachers and students survive a Com-- 
plete chapge of program. Students who 
have 15ecome passive learners need time 
to adapt to the role of active learners. 
"They need supervision and guidance from 
-the teacher as they learn to function 
in the lab environment. Eyentually, 
the students should be able to select 
materlaJLs for each lab activity and 
return materials to the proper storage 
ar^a when finished • By k^epjl^^g a work 
record, the students can evaluate their 
progress and try to improve their skills 
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and understanding. The students need ^to 
develop inquisitive attitudes that moti-- 
vate them to keep at a problem and not 
give up. Small groups or pairs of stu^ 
dents will require the cooperation of 
each individual and the sharing of ideas. 

Initially, when l^lec^ting material and 
equipment to use in the' math lab, find 
readily available materials in the school. 
As time goes on, you will be able to buy, 
^ make or scrounge other materials as they 
aro needed for particular activities. 

Ideas for laboratory activities can be 
found in any of the sources listed in 
the selec-ted sources. Many periodicals 
(such as The Arithmetic Teacher or The 
Mathemat ics Teacher) include sections 
in each issue which contain ideas for 
activities that require a minimum of 
preparation and materials. Notice the 
interests of the studetits. Be creative 
and use your o\^ ideas or their ideas 
as a source 'of lab activities. Discuss" 
and exchange ideas about math labs with 
otWer teachers. 

Belgin with a lab activity that every*- J 
one can do at the same timWr^Later- on. 
the students can separate into groups or 
small teams (students usually work best 
in small groups of 2 or 3). Experiment 
with the size and the raake~up of the 
groups. In the beginning it is a good \ 
^dea to provide activities where each 
group member has a specific role. Pro" 
vide several lab activities and let each 



ERIC 



TEACHING EMPllASKS 



rtroup inov,e from ono aotivlty to another. 
Have specific obJ[ect Ive (s) In mind 
for each activity, and have a clear 
Idea of its mathematical content. Co 
through the lab activity to find what 
background concepts or ^skills the stvi** 
dents will need to tackle It. ChXick 
for any difficulties the students might 
encounter as they do the activity* 
SUMMARY 

1, The laboratory approach is a 
system that emphasizes learning by 
doing; it involves the student in 
multi-sensory experiences that often 
require social interaction as well 
as physical participation and pro- 
blem-solving skills. 

2, There ai?e several types of math 
labs — even math lab is versatile; 
each Includes lab materials; each 
requires careful organization and 

^upkeep • 

3, A laboratory activity is a task or 
mathematical exercise that provides 

g^tlve role in learning for the 
student. 
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One can implement the lab approach 
in various ways: 

a) Set up an activity corner and 
allow a few students each day to 
work on assigned lab activities. 

b) Declare a lab day; perhpas once 
a week the whole class will be 
involved in lab activities. 

c) Pick out a particular topic or 
unit In mathematics; develop a 
number of lab activities for the 

' specific topic and have the stu- 
den'ts work thrpugh the various, 
activities each tfay or every | 
other day. \ 

d) Be brave; try the laboratory 
approach and plan your own 
creative schedule and activities 

^ for the students. 

Most difficulties that arise In the 
math lab result from students not 
knowing what to do* 

\ 

Start smjall—there are many materials 
and ideas to use in a math lab. Do 
not be overwhelmed, but collect lab 
materials gradually, adding manlpu- 
latlves, games, task cards, etc. as 
you have time to make and/or develop 
them. 



Selected Sources for Laboratory Approaches * . 

The Ari thmetic Teacher / National Council of Teachers of " Mathemat 1 cs. 

Biggs, Kdith and James MacLean. Freedom to Learn. Addison-Wesley (Canada) Ltd., 1969, 

Hamilton, Schmeltzer and Schmeltzer. "The Mathematics Laboratory," Teaching Mathe- 
matics In the Junior HlRh . 

Kidci, et al. The Labora tory Approach to Mathematics , Science Research Asisociates , 
Inc.. 1970. 

Krultk, StepheA. A Mathematics Labg.ratory Handbook for Secondary Schools, W.B. ^ 
Saunders C9., 1972. 

The Mathematics Teacher, National Council of Teachers ol Mathematics. 

Keys, Robert F. and Post, Thomas R. The Mathematics Laboratory; Theory to Practice. 
Prlndle, Weber and Schmidt, Inc., 1973. " 
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Sobel, Max and Maletsky^ Evan* ToachlnR Mathematics: A Sourcebook of At<is, 
ActLvtlU^ ^nd SLra t<>gle8, Prtmllct* Hall, Inc* » 3975* ^ 

Tgjjchjjr-Made^ Aids for Elemontary Sc hool Mathematics , Readings from the Arithmetic 
Teacher, National Council of Teachers of Mathematics. 
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EXAMPLES OF LABORATORY ACTIVITIES FO^ND IN THE CLASSROOM MATERIALS 
I. "Homemade*' Materials 



When selecting materials and equipment to use for lab activities, it is rela-- 
tlvely Inexpensive atRl simple to .use available materials in the school. Apparatus 
or equipment can often be made by the students. Active participation in moasurQ- 
ment activities helps to build concepts through visual, concrete experiences ♦ 



A QUtSJWN Of 



• i»wt> -<«• 1«H ' ">* *" t 
l( •<!•» tilt*. l>«-v« It Uff ..t ficht ir. 4. 



lit* ■ I «n4 I t 4tt«. •114 (■ laws I pta 

>(.itlai .if «fca k Ixfi^ adfka tA* .(futai ^1 



»• rvtt • . l»Pi< >» Iht « liihi -I iN. 

• I > h • > I Ml* ' f 1 tt • >>•< .1 &■>< I • 
lO .i.<^i««ii«a ftiiA Qntat I l^• 

• •i.K Haa^ • .md I aa^ (i •* i ^a 
rki4l riA, . . I^c^ -n Ihr ttfli ik.U. 
«,• flM> .(..h I4,.v I*.-* ^ 
. i»l al 14 I III* . 

ft.iM (K„ . fi.tal VV«*t« h> 4.1. . -Mv* I. 
(>'-«<4 <ht iMr'.a iIm tail |. Itt^l 



.> PlaiiT (Ka > l*Av* i>* • «i la < 

an( *• fcalliMi* vt.aia «l>.ii.ta 
plilf« •••• « I'* •l^* ••■ 
<l«a «tl.h til II 

<Hd.*\ ». I ill :., »4lk(«'. Mat.', t. . 

a |.AIIaft. 

.1) t'la.a tKa . < 1 a^l.a t.r t tii. ii^nt ii< h 

ri^»9 <na aAFiri HaiM • itilld . I «Hf^ •• 

l»wal iK. *li.|k wt'i •ni' iMy 
l^al * It la »t wttalc , l»j vnp^c % aj* 




CuSSck... .£iMD4Ml. SA)^^ 



15 cm 



A measuring instrument (in this 
case^^ an alidade) is often used 
to record mathei^atical data ^nd 
to analy2{e oyi^ environment. 



-Simple apparatus can provide 
students with an experiment that 
uses probiem-^solving skills such 
as filling a chart and looking for 
patterns • 
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The studenLe develop an awareness 
of th^lr body and how It can be 
described and compared using 
mathematics* 




II • The Cube as a Lab Manirpulatiye 



Cubes are versatile, "hapada-on" objects. They can bemused to bridge the gap 
between atfsb^fact thinking, scalfe models and physical reality. ; 



The students look at the abstract 
two-dimensional drawings of a solid 
and then construct the cdrrespond** 
ing three-dimensional figures uaing 
cub©© . 
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Studentsa build physical 
models to clarify the 
problem and help tKem ^ 
understand^ the concepts 
of volume and ratio. 




0 ! :!!t 



MODEL 



MODCX E 





A. 1 I V n V 

It) lit* vy\uyt9 \\\\ ) »( tttl« Mt«d«) 1^ 
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MOOlt 1 
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tKAnv «»* til* tilntiieioua 4r« touT M««M^Urtt«r tli«n Hodwl W 



, To fill in the table, the students 
can make each model or look at the , 
diagrams, depending on their 
ability to abstract the situation. 



III. Grid Activities 



. Grids and grid paper are used as two-dimensional models that plctorially 
represent many concepts in ratio, percent and scaling. Construction activities that 
Involv© making models, scale drawings or geometric figures often utilize grid, iso- 
metric paper or squared paper. 
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ITiis activity features several 
puzzles, such as fitting together 
all the pentQininoes to cover a 
given area> and a game with 
pentominoes. Puzzles and games 
entertain yet provide important 
practice witK shapes and ideas. 



i'-4Ami^ ( ISLAND 

BOARD 



A 



on 



Li. ■ : ; I ; 



The ability to measura angles and 
line segments, to make scale 
drawings > and to construct models 
is examined in this lab activity. 
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The Lake and Island Board can be 
constructed for use with a.nuijiber 
of Aab activity cards/' Here the • 
students use the board to do percent 
exercises. 
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LABORATORY ACTIVITIES FOUND IN CLASSROOM MATERIALS 



RATIO: 



Getting Started 

BODY COMPARISONS 
A MASS MEASUREMENT 
ALL ABOUT YOU 

A POUR ACTIVITY 
PAPER TOSS' 
M & M'S 

Rate 

MATH IS A FOUR-LETTER WORD 

SPY ON THE EYE 

LET YOUR FINGERS DO THE 
WALKING 

FIX THAT LEAK 

AS THE RECORD TURNS 

m HEART THROBS FOR YOU 

STEP RIGHT UP 



I BELIEVE IN MUSIC 
Equivalent 

RATIOS AND CUBES 1 
RATIOS AND CUBES 2 
I'D WALK A MILE 
' RECTANGLE "RATIOS 
POPPIN' WiiEELXES IN A RING 
SURFACE AREA AND RATIOS i 



COMPARING WITH LENGTHS 



STUDENT DATA 



^DETERMINING RATIOS FROM STUDENT 
' DATA 

. .MTXRMIN INC . RATIO S..iJ SING VOLUME . 
COMI'ARING RATIOS 
DETERMINING RATIOS * 



DETERMINING RATES 
DETERMINING RATES 
DETERMINING RATES 

DETERMII^ING RATES 

DETERMINING. RATES 

USING RATE OF HEARTBEAT TO 
DETERMINE PHYSICAL FITNESS 

USING RATE OF HEARTBEAT TO 
DETERMINE PHYSICAL FITNESS 

DETERMINING RATES 

' ) 

CONCEPT, GENERATING 
CONCEPT, GENERATING 
DETERMINING AND COMPARING 
DETB^IINING 
SIMPLIFYING 
SIMPLIFYING 
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SURFACE AREA ANSfRATIOS 2 
VOLUME AND RATIO 1 



VOLUME AND RATIO 2 
CUBISM 
Ratio as a Real Number 

A VERY SPECIAL RATIO 
PI'S THE LIMIT 
.BUFFON'S PI 

CLOSER & CLOSER * 

PROPORTION : /' 

Getting Started ' ^ 

AS THE SQUARE TURNS 

THE BOB AND RAY SHOW 

THE SOLVIT MACHINE—A DESK 
TOP PROPORTION CALCULATOR ' ' 

Application 

ONLY THE SHADOW KNOWS 

ONE GOOD TURN DESERVES ANOTHER 



THAT'S THE WAY THE OLD BALL 
BOLT^CES 

ONE HECKUVA MESH - 

GET IN GEAR 

A QUESTION OF BALANCE 



PROPORTIONS WITH A PLANK 



I'M BEAT! HOW ABOUT YOU? 



SIMPLIFYING 
SIMPLIFYING 
SIMPLIFYING 
SIMPLIFYING 

APPROXIMATING 
APPROXIMATING 
APPROXIMATING 
RATIO AS A REAL NUMBER 



RECOGNIZING PROPORTIONS 



GEOMETRIC MODEL 



CROSS PRODUCTS METHOD 



USING PROPOSITIONS TO FIND HEIGHTS 

USING PROPORTIONS TO DETERMINE 
DISTANCES 

# 

USING PROPORTIONS TO FIND HEIGHTS 



USING PROPORTIONS WITH GEARS 

USING PROPORTIONS WITH GEARS , 

USING PROPORTIONS WITH BALANCES 
INVERSE VARIATION 



USING PROPORTIONS WITH LEVERS 
INVERSE VARIATION . - ^ 

USING PROPORTIONS WITH GEARS 
INVERSE VARIATION 
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SCALING: 



Getting Started 

YOUR MOD BOD 

LLEMENTARY. ^fY DEAR WATSON 

FIND THE ENLARGEMENT 
THE LAST STRAW 

BEANS, BEAJNS 

HAVE YOU GOT SPLIT ENDS? 

Making a Scale Drawing 

GEO BOARD DESIGNS 

BE CREATIVE THIS CHRISTMAS 

PACE OUT THE SPACE 

ARCHIE TEXS' RULER 

A PEN FOR YOUR PENCIL 

PLATO Mb THE SOLIDS— AN 
OLD GROUP 

PROJECTING" THROUGH A PINHOLE 

A SNAPPY SOLUTION TO SCALE 
DRAWINGS 

- THE»*>PANTOGRAPH 

HOW TO MAKE A HYPSOMETER 

USING THE HYPSOMETER 

^TAKE YOUR CLAIM 

ANOTHER STAKE OUT * 

Supplementary Ideas in Scaling 
MAKE A DIPSTICK ■ 



USING SCALES TO REPRESENT HEIGHTS 
MOTIVATION 

USE OF A SCALE MODEL • 

MATCHING OBJECTS WITH ENLARGEMENTS 

MATCHING OBJECTS WITH ENLARGEM^tS/ 
, REDUCTIONS 



USING A SCALE TO MAKE PREDICTIONS • 
USING A MICROSCOPE TO ENURGE 

COPYING DESIGNS 

ENLARGING WITH GRIDS 

REDUCING WITH A GRID OR RULER 

E^^LARGING WITH A RULER 

ENLARGING WITH A RULER 

ENLARGING WITH A RULER AND PROTRACTOR 

demonstration' of PERSPECTIVE 

ENLARGING/ REDUCING WITH RUBBER 
BANDS 

« 

ENLARGING WITH A PANTOGRAPH 

FINDING HEIGHT WITH A HYPSOMETER 

FINDING HEIGHT WITH A HYPSOMEOTER 

REDUCING WITH AN INSTRUMENT 
FINDING LENGTHS USING AN ALIDADE 

REDUCING WITH AN INSTRUMENT 
FINDING ANGLES USING A TRANSIT 

USING A SCALE TO DETERMINE DEPTH 
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Maps 



THE PERI'LEXING TEN'rOMINOES 

HOW WELL DO YOU STACK UP? . 

HOW WELL DO YOU STACK UP 
THIS TIME? 

3 FACES YOU SAW 

3 FACES YOU HAVE SEEN 

CAREFULLY CONSTRUCTED? CARTONS 

BUILDING A SKYSCRAPER ~ 

BUILDING SEVERAL SKYSCRAPERS 

A SCALE MODEL OF THE SOLAR 
SYSTEM 

HOW HIGH THE MOON 



WEIRD COUNTY, U.S.A. 



THE GREAT LAKES 



PERCENT; 



WORKING WITH SHAPES 

DRAWING SKETCHES OF 3-D MODELS 

BUILDING 3-D MODELS FROM SKETCHES 

MAKING SCALE DR/^WINGS OF 3-D MODELS 
MAKING SCALE DRAWlliGS OF 3--D MODELS 
CONSTRUCTING 3-D MODELS 
CONSTRUCTING 3-D MODELS 
CONSTRUCTING 3-D MODELS 
- MAKING A SCALE MODEL 

MAKING A SCALE MODEL 



USING ^A SCALE DRAWING TO FIND 
DISTANCES 

USING A SCALE DRAWING TO FIND 
DISTANCES 



Percent Sense 



STICKING TOGETHER WITH 
PERCENTS 

YOUR BODY PERCENTS 



PERCENT WITH CUBES 



THE PERCENT PAINTER 



HUNDREDS BOARD PERCENT 



REFERENCE SET OF 100* 
GRID MODEL 

REFERENCE SET OF 100* 
NUMBER LINE MODEL 

REFERENCE SET OF 100* 
.SET MODEL 

REFERENCE SET OF 100 
SET MODEL 

REFERENCE SET OF 100 
SET MODEL 



^Indicates percents greater than 100% are used on the page. 
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PERCEHT WITH RODS & 
SQUARji^ - I 

PERCEi^T WITH RODS & 
METRES - I 

ACTIVITY CARDS ~ NyMBER LINE 

STRINGING ALONG WITH • 
PERCENTS 

PERCENTS OF AN ORAJNGE ROD 



As a Fraction/Decimal 
. BE A REAL CUTUP 

PERCENTS WITH RODS & 
SQUARES - II 

>ERCENTS WITH RODS & 
SQUARES - III 

PERCENT WITH RODS & 
METRXs - II 

PERCENT i'lTH RODS 
METRES I- III 

Solving Percent Problems . 

LAKE & ISLAND BOARD 



il^^pRJrrORr APPROACHES 



REFERENCE SET OF 100 
GRID MODEIy 



r 



REFERENCE SET OF 100* 
NUMBER LINE MODEL 

NUMBER LINE CONCEPTS 

r* 

REFERENCE SET OF ' 100* 
NUMBER LINE MODEL, 

REFERENCE SET OF 100* 
NUMBER -LINE MODEL . 



AS A FRACTION/DECIMAL* 
GRID MODEL 

AS A FRACTION/DECIMAL* 
GRID MODEL 

AS A FRACTION* 
^RID MODEL 

AS A FRACTION/DECIMAL* 
NUMBI5R LINE MODEL 

f AS A FRACTION/DECIMAL 
NUMBER LINE -MODEL 



USING A MODEL 



*Xnd4cat(is percents greater than 100% are used ori the page. 
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Rati^O'is onct of the most' useful Ideas In cveryflay mathematics. Here are a 
few e^f^^^les of the use of ratio In newspapers and magazines* 



TEL^AVIV AP 

Israel has the 
highest i^ati<^ of 
physicians* There 
is one physician to 
every 'A20 people. 



In the last yeat of the Civil War 
the North had 4 soldier© for every 
soldier from the South* 



In 1973 1 out of 
every 23 homes in 
Eugene > Oregon 
was • burglariised^ 



LONDON AP 

Jack Nicklaus iis 
a 1-^4 favorite to 
capture the British) 
Open which starts 
Wednesday at Car- 
noustie, Scotland. 



DURHAM, NEW KAMpShIRE ^ 
VOTED 14 to 1 AGAJNST 
PROPOSED OIL REFINERY ' ' 



A ratio is an ordered pair of mea-- 
sures. The ratio of Northern soldiers 
to .South<!^rn soldiers in the last year 
of the Civil War was A to 1. This tells 
us that for every 4 soldiers from the 
North there was only 1 soldier from the 
South,/ From this ratio we know the 
relative size of the two set^ but we 
are not gi^ven the numbers of soldiers. 
This is the essence of the idea of, ratio; 
it gives relative measures which can be 



used for comparisons. 
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INTRODUCING YOUR CLASS TO RATIOS 

Each of the pictures from the student page Ratios hrj Pvoture FT in the section 
RATIQ: Equivalent Illustrates a ratio. Kor each ratio there is a corresponding 
list of paIrM of numbers which arc In Iho given ratio. 



® 



ID 



Flashlights to Batteries 

1 for every 2 

2 for every 4 

3 for every 6 

4 ^ for every 8 




Shoes to Horses 

A for every 1 
8 for every 2 
12 for every '3' 
16 for every 4 




Tiros to Cars 

5 for every 1 

-^10 for every 2 

15 for every 3 

20 for every 4 



With these lists of pairs of numbers the student can answer such questions 
as: If there were 6 cars> how many tires would there be? If there are 12 flash-* 
lights, how many batteries would there be? ' 

Gu essing Game 

This game can help your students develop the idea of ratio. Place two kinds 
of f:)bjecti^ in a box, for example, pencils and chalk, and tell your class the 



:Wl 



raifio. Suppose the ratio of pencils 
* to chalk Is 2 to 3. You may wish to 

fLain this means there are 2 pen- 
3 for every 3 pieces of chalk* Now 
the claims, or possibly teams from the 
class, try to guess "the number of pen-- 
ells and chalk. For exairiple, 8 pencils 
and 12 pieces of chalk would be one 
possibility. Ten pieces of chalk would 
not be possible, t\fhat are the possi^ 
bllities for the total number of pen- 
cils and pieces of chalk? 




Pencils 
2 
4 
6 
8 



Chalk 
3 
6 
9 
12 



Total 
5 
10 
15 
20' 
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SIMPLIFYING RATIOS 

Ratios involving whole numbera arc usually Btated with the smallest possible 
whole numbera. In the example of the Durham, New Hampshire votera th^^re were lA 
agaLnat the refinery tJ every 1 for the 
refinery. Tlie ratio Is also 1190 to 85, 
since for every 1190 votes against the 
refinery there were 85 votes for the 
refinery, {lowever, the smaller numbers, 
1^4 "to 1, are preferred. Conveying the 
relative size of large sets by small 
numbers is one of the advantages of the 
idea of ratio. 



In the tables oi r^itlos shown on 
the previous page, each pair of num- 
bers is a multiple of the first pair, 
llierefore, dividing any pair of numbers 
In^ table by a common factor will 
produce a smaller pair of numbers which 
are also in the table. When the two 
whole numbers in a ratio have no com- 
mon factors other than 1, the ratio 
is said tc be a s imp 1 if i ed ratio > 




Number Against t o Number For 

Divide' 

1190 SS.^^'^L by 5 

oio 1 -? «l Divide 

Zjo i/<^Si_ -I- 

^ by 1/ 

lA ' 1-4 Simpllfred Ratio 



Activities for Simplifying ^Ratios 

Play the Guessing Game described 
above by placing a number of pieces of 
chalk and pencils in a box. This time 
tell the students the Lumber of each 
kind and ask them for the simplified- 
ratio. Suppose, for example, there are 
18 pencils and 30 pi^jces of chalk. When 
a ratio Is given^ have them che.ck by list- 
ing Its equivalent ratios. « 




Guess Simplified 
Ratio 



9 • • • 

12* • • 

15 . . . 

18 . . 



15 
20 
25 
30 



Multiply numbers in 
the simplified 
ratio bv 6. 



o o 
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Thi-ro aro some tahloH In tho sIiuIimU loxt whi^ro thr HtudiMitH romploU- tlu- 
data and conipyte tho corresponding ratlo^. Hero are some examples, 

simplified 











number 


ratio 


ratio 


Students 


thai 


are lcft--handed 










txm 


.JlX^I^xlRktrMiidesi 
















number 


ratio 


simp lif ied 
ratio 


Students 


that 


ride a bikv to school 










Student^ 


that 


do not ride a bike to 


school 






« 



RATES ARE RATIOS 

A rate is a special kind of a r^itlo in which the two sets being compared have 
different units oC measure. Some texts call such a ratio a rate pal r> 
The two units in this 



cartoon arc dol lars 
and CO rds ♦ The rate, 
$95 per cord. Is a 
ratio between number 
of dollars and num- 
ber ot cords and 
gives rise to the 
pairs of numbers 
shown In this table* 
Dollars to__Cord^ 
• * • 1 
« « * ^ 



9 b . 
■190 . 
285 . 




y 



Sugg^tcd Act I vl t i es 

Start a bulletin lH>ard. of . rates » 
Have each student bring In an example of 
a particular rate. Rates, such as miles 
per hour» cost per hour, births per day, 
accidents par inouth, gallons per mile, 
etc., will be easy to find In fityspapers 
and magazines. ♦ 



Yoa ask me ujhat I see in -the dtcj^ana -florms? 
1 see Jogs tha± cost nihdy-^five dollars a corvl^thibiuKjt, 
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The Gul nne^a B ook of Wor ld Recor ds 
and ajlinanacs aVc valuable sources of rates. 
Your . students might be interested in finding 
out which countries have: the highest 
birth rate; the greatest income per peraon; 
the lowest Infant mortality rate; the great-- 
est density of people per square "mile; and^, 
the highest death rate. There are speed 
records for people, animals, birds, planes 
and cars where the rates usually involve a 
unit of length and a unit of time. 

Your students can use each of these 
rates to generate pairs of numbers, like 
those shown at the right for the world/s 
speed typing records 




The world population in mid-1972 
was cstlniated to be 3»7 billion, glv"= 
ing a population density of 72.7 
people per square mile. 



\ 



Speed Typ t ng Record 



Number of 
Minutes 



1 

2 
3 



Number of 
Words 



170 
3A0 
510 



USING REAL NUMBERS TO REPRESENT RATIOS 

Sometimes the first number of a ratio 
Is divided by the secbnd number, and the 
resulting quotient is used to represent 
the ratio. For example. Federal law says 
that the ratio of the length to width of 
the official United Statea flag must be 
1.9. This m^ans that no matter what tfee 
size of the flag, the length divided by 
the width should be 1.9. The largest flag 
In the world is the Stars, ahd Stripes 

displayed annually on the side of J. L. l^z-=i^J 
Hudson's store in Detroit, Michigan. Its length is 235 feet and Its ^^;i<}th Is lOA 
teet. Doeti the number 1.9 represent the ratio of the length to the wid^h of this 
flag? 

Students often have difficulty solving ratio problems wh^aVi a single real nuni- 
ber is used to represent a ratio. The same difficulty often occurs wit;h rates. 
To eliminate this i^roblem the claasroom materials of^ this, resource .use the ratio 
notation (1.9:1) whenever practical. 
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1. Measure the length and width of your school flag. Divide the length by the 
width and compare thla number with the official ratio represented by 1,9. 

2. Draw. several different squares 

and compute the real number which repreeenta 
the ratio of the length of a diagonal to the 
length of a side. Compute this number to 
one decimal place. Will this number always 
be the samf? See the student page A .'^^crial 
Ratio in all in^uaveo in the section R/\T10; 
Ratio as a Real Number. 

'3. Draw several circles of different 
sizes and find the ratio of the circumfer- 
ence to the diameter. Computing the related 
real number to one decimal place, will this 
number always be the same? See student 
pages: Ti '{? th'^ Limit, A Vt>ry Siyecnal Ratio 
and Ruffon'tJ Pi in the section RATIO; Ratio 
as a Real Nuniber. 

» 

Tormlu ology* 

The word "ratio" Ims never been a favorite outside the mathematics classroom. 
In ncwspapersS, books and magazines the word "ratio" and notations for ratios are 
usually avoided by such expressions as: 4 to 3; 2 out of 5; 9 for every 1; etc. 

Ratio Is a Latin word for the verb reri (past participle^ ratus ) which means 
to think or estimate. In the Middle Ages it was commonly used to mean computation. 
To express the idea of ratio as we use it today> the medieval Latin writers used th^ 
word "proportlo" and most mathematical 
works of the Renaissance times used the 
word "proportion." This language has by 
no .means died out as can be seen in such 
expressions as: "Mix tfie sand and water in 
the proportion of 3 to 1;" or "Divide this 
in the proposition of 2 to 3." The use -of 
the word ^proportion for rat^o was never 
unlverstil, and over tha years ratio has 
become the accepted tenn in mathematics. 



Qnedtt gear 
but i-hose-f ins 
suns, but Of 
proportion 




\ 
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Notation " 

It Is podagogically sound to introduce students to a concept before bringinj^ 
in notation. The examples and activities up to this point have not required the 
uiJe of ratio notation* and yet the basic idea »f ratio has been introduced and 
used. When & notation for ratioB Is used^ two of the most common are 

7 a:b and -f- 

Both of thesi are read as: "the ratio a to b." These notations can be avoided 
in the introductory stages of using ratios and perhaps slmuld be avoided by merely 
writing out the expression "a to b." Tlie fraction notation ^ is especially con-- 
fusing to students when it Is used as a ratio to compare*two disjoint sots. This 
will be examined further in the next section. 

RELATIONSHIP OF RATIOS TO FRACTIONS 

In some cases, the same situation may be described by either a fraction or a 
ratio* Although not all authors agree, this resource uses the terms "ratio" and 
"fraction" in the following way* 

Ratio : A ratio is an ordered pair of measures. Any 



two positive real numbers may bo used in a ratio. 
These numbers may be whole nvimbers, fractions, or 
Irrational numbers. For example, in any 30--60'-90 
right triangle the ratio of the length of the hypot« 
enuse to the length of the longest side is always 

2 to yr. 

I'raction : A fraction Is a number represented by an 

ordered pair of integers, written ^ for b / 0. 

b 

Fractions are often used to describe part of a ' 
whole as sho\^m by the diagram at the rigljt* 



Fractions are also used to compare 
part of a set to the whole set. .In the 
.example shown here or of the balls 
are white. The fraction compares part 
of tfie set (a subset) to the whole set* 
A ratio Is often, though not always, used 
to compare two disjoint sets. For example, 

the ratio of white balls to black balls is 

1 ^ 

3 to 9 (i to 3 or ^) . 




— of the rectangle 
is not shaded* 



o o 



o 
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In this exainplo both the fraction and the ratio tell the relative sizes of Che 



two sets, but neither gives the actual siase. The fraction ^ compares a subset 

with a set^ and the ratio 1 to 3 compares two disjoint sets* This example shows 

how the use of fractions to represent a ratio can be confusing. The ratio of 

white balls to black balls is -j, and yet only ^ of the balls are white. 

Sometimes, a ratio is used to compare a subset to a set. Using the 12 balls 

1 

above, tlie ratio of white balls to the total number of balls is 1 to 4 or 7-. In 
thig case, the' idea of ratio is being used like a ^fraction* that is, part of a 
set is being cohipar^d to the whole set. 

Here are four example^ of the use of ratio. The first two of these examples 
compare disjoint sets; the third compares a subset and set. How would yotji inter- 
4>ret tlie fourth exan^ple? 

a) Durham, New^ Hampshire voted lA to 1 against a proposed oil 
refinery. 



b) 
e) 
d) 



In the last year of the Civil War the Noirth had 4 soldiers to 

■ H 



soldiey from 
3 1 tynt aJl e 



the South. 

every 25 homes in Kugene, Oregon was burglar- 



every so 
In 1^7 
izcd . 

Israel has the highest ratio of physicians^ There is 1 physi 

clan to every 420 people. 

Rat io 'statements can often be 

replaced by fraction statements. To do 

this it is necessary to look at the 

sets being compared. Suppose*, for 

i^xiimple, that the ratio of hospital 

patients with type 0 blood to those 

without type 0 blood Is 3 to 2. In 

tliis case^ two disjoint sets are being 

compared. We can use fractions and 

say that ^ of Khe patients have type 0 
2 • 

blood or that do not have type 0 
blood. 
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Sometimes we wish to convert 

ratio statements given by odds into 

fraction Qtateman^. Suppose the 

odds on Blue Boy winning were 1 to 

3. Tliis means that for every dollar 

that is bet on Blue Boy the odds 

makers will put up 3 dollars. In 

1 

terms of fractions Blue Boy has j • 

'1 * • 

(not of a chance of winnings 

Ratio is one ol the most 

fundamental and important ideas 




J d nioe1i> place ^ 



1+ he wlng> ^ 



In mathematics; yet it is not giv^n much attentipn i,n many elementary or secondary 
clasHrooms. We\.could increase students ^ abilities to understand many word problems 
and applications involving rates aV^d ratios if we would provide them with a better 
intuitive idea of ratio* Using tables and the "for every" phrase seems to make 
ratio much more understandable. Writing a rate such as 30 g/cc as 30 grams for 
every 1 cubic centimetre or 30 g for every 1 cc can help students start a table* 
Answers to rate proble^ms can be seen as logical when they occur in such a table. 
Let's give students a chance to use their intuition arvd' logic on ratio problems 
^^before they ^.earn to solve tlxgm formally. 



RATIO: GETTING STARTED 



TITLE 



OBJECTIVE 



TYPE 



I. CAN YOU FIND THE PATTERN? 



2. C0M1»ARIS0N 1 



3, COMPARISON 2 



A. PATTERNS FOR' rNTRODUCINC 
' RATIC) 

5, CONSTANT COMMENTS 



6. aODY COMl'ARISONS 

7. RATIOS BY PICTURE I 

8. SHADY RATIOS 

9'. REckoNINC RATIOS 

10. SILrtDY NUMERAL RATIOS 

11. STUDENT RATIOS 

A MASS MEASUREMENT 

12. ROWS AND RyVriOS 

13. HAITY RATIO DAY 

14. '' ALL ABOUT YOU 

15. A POUR ACTIVITY 

16. PAPER TOSS 

17. M & M*S 

18. WHAT'S IN A MTIO? 

19. RATIO OF AGES 
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USING PATTERNS 

MAKING NUMBER 
COMPARISONS 

MAKING NUMBER 
COMI'ARISONS 

USING PATTERNS 



USING PATTERNS 



COMPARING WITH LENGTHS 

DETERMINING liATIOS 

INTRODUCING RATIO 
NOTATION 

USING RATIO NOTATION 



DETERMINING RATIOS 

DETERMINING RATIOS FROM 
STUDENT DATA 

DETERMINING RATIOS FROM 
PATTERNS 

DETERMINING RATIOS FROM 
STUDENT DATA , 
f 

DETEIU^tlNING RATIOS FROM 
STUDENT DATA 

DETERMINING" RATIOS USING 
VOLUME 

COMPARING RATIOS 

DETERMINING RATIOS V 

INTERPRETING RATIO 
STATEMENTS 

USING RATIOS TO COMPARE 
CHANGE IN AGE 

78 > 



PAPER & PENCIL 

CHALKBOARD 
ACTIVITY 

PAPER & PENCIL 



DISCUSSION 
CHALKBOARD 

PAPER & PENCIL 
TRANSPARENCY 



ACTIVITY 



i 



PAPER & PENCIL 

PAPER & PENCIL 
TRANSPARENCY 

PAPER & PENCIL 
TRANSPARENCY - 

PAPER & PENCIL 

ACTIVITY 



PAPER & PENCIL 



ACTIVITY 



ACTIVITY 



ACTIVITY 



ACTIVITY 

ACTIVITY 

PAPER & PENCIL 
DISCUSSION 

DISCUSSION 
PAPER & PENCIL 



? 





t 



o 




to 



is VKe so-wa a.s 



is the so-me as 



to 



is +h€ Same o-S 




A to B )s the same ols M to. 




is ihe same as 





is ih^ same as 




to\ / is the Same as \ /to 









217 to 71 Z iS the Same as 5G'4 to 



5*94 to 945 is the so-vne cx5 



961 to G9J is the savne as 861 to 



123 to Z34 is the so-ma. cxs 



ABC to XYZ is the same a.s DEF to 

/ 

/■ . 

TEN to MET is the same as 



TEAP to ART is the same as DULL to 




9" ^ 



ay 
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COMPARISON 1 . i N ! 



A 
1 



It is often useful to compare numbers or measurements. These arc 
some phrases that are used for making comparisons. - 

$40 more than 2 sizes smaller than 

$5 less than . 6 inches larger than 

10 inches shorter than , 2 floors higher than 

3 centimetres taller than 4 metres lower than 

20 pounds fatte^r^^an ^ 23 years older than 

1-|- kilograms heavier than _8 times as lo.nS as 

Example #1: ^ 

Write the numbers 2000 and 20 on the , chalkboard . How can we 
compare these two numbers? 

^ I) 2000 > 20 (greater than) 

II) 2000 is 1980 more than 20 (difference) 

III) 2000 has two more digits (zeros) than 20 

IV) 2000 is 100 times as much as 20 (times) 

V) Be receptive to other student responses. 

Example^tf2: / 

Write the measurements "100 cm" and "3 metres" on the chalkboard. 
How can these measurements be compared? 

1) l^metres > 100 centimetres (Note that 100 > 3, but we- are not 
comparing the numbers.) 

II) 3 metres is 2O0 centimetres longer than 100 centimetres^ 

III) 3 metres is a shorter way of writing 00 centimetres* 

IV)^ 3 metres is 3 times as long as 100 centimetres • 

V) Any other student answers?. 



The -following student page has statements in which numbers or 
measuremertts can be compared. Ask students to make several comparisons / 
eKpeciaXly the ".times" comparison (i^e. , times more than, times longer 
than) V 

Note the first statement: Does this mean: the. dinosaur egg was 6 
' times bigger or 6 times longer? (How would t\\e volumes compare?) 
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COMPARISON 2 



Mak© several comparisons using the numbers or measurements in each 
statement below. 



1. 
2. 
3. 




A chicken eqg is about 5 centimetres long. The largest dinosaur 
egg was about^UJ centimetres long. 

Several years ago the cost of sugar was 18C per kilogram. Recently, 

sugar has cost' $1*40 per kilogram. ^ ^ / 4^^"^^ 

A Volkswagen will get around /l^^^ ^I^^^^^^^^ > /P^^^^^^^ 

1 2 ki lometres per litre of gas , 
while a Cadillac gets about 
3 kilomotre^ per litre. 



4. The population of River City was 300 people in 1950* By 1970 the 
, population was 900 ~ 



A garden snake is about 
50 centirae^ptres long. 
The largest prehistoric 
snake was about 14 metres 
long . 




6. 



7. 



8 



9 




A common earthworm is about 10 centimetres long 
species of earthwori^ is about 2 metres ^J^ng^ 



The longest 



A calculcitor can do 100 
calculations in one 
minute. A computer can 
do 600,000 calculations 
in one minute . 




A family that -grows their own mushrooms says they raise about ^26 
kilograms of mushrooms % a year* The largest mushroom farm in the 
world produces about 15,000,000 kilograms of mushrooms a year. 



Hailstones are often about centimetre aSfross. 



The largest 

recorded hailstone was about 19 centimetres across* 



10 • Often cars travel at 90 kilometres per he 
rocket engine car that was clocked at 10/ 



The BLUE FLAME is a 
kilometres per hour. 
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,y •-^ PATTERNS FOR INTRODUCING RATIO 



9 WW. 



Tliere many patterns all around ub. Some are difficult to see or 
understand • Ouher patterns seem obvious ar^arc taken for granted. 



Show the students various patterns. .By making some eas»ier» some harder, 
you can set the pace, reinfarce responses and challenge the class. Have 
students continue the patterns. 



a) 


1. 


2, 


3. 


. . 


b) 


.1 . 


2. 


A, 




c) 


1" 


2 


3 




2* 


3* 


A' 


5' 


d) 


1. 


A. 


9, 


16. 


e) 


1. 


1, 


2. 


3, 



Continue ihv patLorns by writing the next two pairs of numbcra. 

a) (1. 2) b) (1. 2) o) ^(1. J) d)- (0. §) e) '(j, 2) 

(2.. 3) (2. 4) (2, 4) , (1. 4) (i, 3) 

(3» 4) (3, 6) - (3. 9) .(2, 3) (f. 4) 

(4^ 5) (4,'-^r (4, 16) (3, 2) (y, 5) 




liach sot of nnniber pairs la related by a constant (same) sum, difference, 
product, or quotient. Uiscuas these relationships carefully with the students 

Students should identify the pattern and writ<;» three more number palc^a in 
each problem. ^ 

* <~ * '* 

% 

s 

\ 

(10. 5) b) (3,4) c) (70,10) d) (2.5) 

(8, 3) • ■. (f 24) ■ ■ <28, i) (i 6l) 

(16*, 11) (12, 1)^ (21, 3) . (4, 3)' 
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Look at tho following 3l*ts ot" number pairs. The paira in each set are related 
by. a constant (.samo) sum (+) , oonstant dlfforenci' (-), constant product (x),or 
9 constant quotient (:). How are the pairs relatA?d? Write three more number pairs 
which fit the pattern. 

'(10. 2) '04-2-5 

(50.10) 

(25. 5> 

37^ -7 5 isfhe 
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EQUIPMENT: STRIPS OF PAPER, SCISSORS 

1. WORK WITH A PARTNER. " FROM A STRIP OF 
PAPER (adding MACHINE TAPE OR NEWS- 
' paper) cut a PIECE, the WIDTH OF YOUl? 

partner's palm. 




■ II t 



CUT A STRIP THE LENGTH OF 
YOUR partner's 'oiBlI.- 

HAVE YOllR PARTNER MEASURE YOU 
IN THE SAME WVY . 



mi 




M, ESTIMATE THE NUMBER OF YQUR PALMS IN YOUR CUBIT. CHECK YOUR ESTI 
MATE USING YOUR PAPER STRIPS. COMPARE YOUR RESULTS WITH YOUR , * 
PARTNER. 

5, IN. THE SAME WAY ESTIMATE THE NUMBER 
OF SPANS IN A CUBIT. ^ HOW I/IANY. TIMES jl^r^ 
LONGER I S YOUR CUBIT THAN YOUR SPAN? ' of Sp^'^ 

# 

6. ESTIMATE FIRST., THEN WORK OUT OTHER BODY COMPARISONS. . 
a) WIDTH OF YOUR FOOT TO THE LENGTH OF YOUR FOOT*. 
B) • CIRCUMFERENCE OF YOUR HEAP TO THE CIRCUMFERENCE OF 

YOUR WRIST. . , ^ 




7, MAKE UP SEVERAL OF YOUR OWN BODY COMPARISONS 



\ . . . , 



1 
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RATIOS BY PICTURE I 



. . ! ; II. . I . 1 1 ■ 
i^A ]' [(') 



WRITE. TH^ RATIO THAT IS SUGGESTED BY EACH OF THESE PICTURES. 



Bl 



C) 



D) 




FLASHLIGHT FOR EVERY 



BATTERIES OR 1:2 




HORSESHOES FOR EVERY 



HORSE OR 



^ TIRES FOR EVERY 



CAR OR 



oooo 

/^^/f/ ^/^f s^^ o o o o 

oooo 



EGG CARTON FOR EVERY 



EGGS OR 



OOOO 
OOOO 
OOOO 



E) 



!H8 



CHECKERS FOR EVERY 



SQUARES ON A CHECKErIoARD OR 



DRAW A DIAGRAM AND WRITE A RATIO FOR EACH OF THESE STATEI^ENTS . 

/7 . 



F) 1 SINGLE dip"" ICE CREAM CONE FOR EVERY 15<: 

G) 6 CANITY .BARS FOR 79<^ ^ 

H) 3 TENN-IS BALLS FOR 1 CAN ' ^ o" 

I) , 2S<: FOR EVeRY 3 PACKS OF GUM 

j)' 5 BATS FOR EVERY. 9 BASEBALL PLAYERS 



■7 
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W A * 4^.t.' 



A) The ratio t)f the number of shaded 

rectangles to the number of unshaded 
rectangles is 3 to 5. This ratio . 
may be written 3 to 5, 3:5, or' 



B) The ratio of shaded roctajigles 
to small rectangles is ,3 to 8, 
3 ; 8/ or ~, 



f 








mmmmm 








* 







C) The ratio of small rectangles 
to unshaded reci 
8 to 5, 8:5, or 



to unshaded rectangles is 

8 



6:9- 
9 




5' 



2, Use the figure to djjBScribe a -ratio of: 
A) 3 to 6-"3 shaded triangles to 

— — ^ 

B) 



to small triangles. 



7^ C) ^ — Small triangles to 



find a ratio of 9:1?"^ 



UsQ this vf igure to describe a ratio of: 
A)' 5 to 4 



C) 

P) 



9:5 

1 .to 9 
















m 







The ratio is all small triangles to one large triangle. 



\ 
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n&(CONTINUED) 



For the figure on the right wr^te 
. and/Z-descr ibo at least 3 ratios- 

A) ' 

C) ' 

. 0 ) ' 

E) . • " ■ ' 




5. -Write the ratio of: 








■XWP'yy''i'- 




s 























Wr|te the ratio of: 



A) Shaded ye<!Jtangles to unshaded rectangles. 




A) 


, Number 


of 




number 


of ' 


B) 


Number 

A. 


of 




number 


of 


C) 


Number 


of 




number 


of 


rectangles • 





r>) Small rectangles to shaded rectangles. 



Unshaded reictangles to '|3haded rectangles 



^ 






mm 
S3 













Shade to show a ratio of 
6 shaded hexagons to 1 
unshaded: hexagon, 6:1.^ / 
In how many^ different 
way!|, can this be done? 



8. Sh^d^ V^*^^ circles to show a 
4-^ . ratio [of 7 to 10. In. how 
^ many differen€' ways can this 
be done? 




•-T**i«-.T^Tir-T^f=W >i' ■»■.■=- v.'." 



m 




We c^r3,,,^e ratios^ 
to compare l:he 
numbers of two 
kinds of things* 



•A 



Tho ratio 'Of small triangles to rhoinbuges is 22- to 11^^'; 

We can write this 22:11. * , • ' 

Determine these ratios: ^ * '\ ;« 

* _ ^ ' 

1). Rhombuses to Small Triahgfliis 



r 



t;o 



or 



2) Hexagons to Rhombuses 



to 



or 



3) Small .Triangles to Hexagons 
to 



or 


to ^ 




to ^ 






or 
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to 



to 



to 



or 

or 
*> 

or 
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THESE GRIDS EACH HAVE lOO SMALL SQUARES. 

iiiJUdmiLmumM. guess: 

a) which numeral shades the most SQUARES? 

b) which NUM.ERAL SHADES THE LEAST SQUARES? 

C) WHICH 3 NUM'ERALS SHADE THE SAME NUMBER OF SQUARES. 

FOR EACH NUMERAL COUNT- THE SHADED SQUARES AND WRITE 
THE RATIO OF THE NUMBER OF SHADgq. SQUARES TO THE TOTAL 
NUMBER Oif SQUARES. 
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IN THESE GRIDS SHADE THE ^^OWELS OF THE ALPHABET. - 

THEN WRUE THE RATIO OF ^hMEU SQUARES^ TO UNSHADED SQUARE^ 
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WHICH LETTER OF THE ALPHABET; 
DO YOU THINK. V^OULD'^SHADE 
*tHE MOST SQUARES? 
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The j^todenCs in your class' are a resource for 
many situations that can be expressed as a ratio. 
Number of blonds, J^runettes, redheads; number of gdrls, 
boys, students; number of students wearing glaae©^, 
not wearing glasses; number of students band, chorus, 
intramurals, athletic teams, ate, Thej^posslbilities " 
are many. 



A chart on the overhead or blackboard can begin 
tht> discussion. Leave room for the students to add 
categories of their own. Jou might suggest that 
some categories can be combinations, such as blond 
girls or redhea.d^ boys. 
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When the data^ has been collected,' students c^^n be asked to \?j:lte ratios 
such as : , ) - - ' " 

(a) the number of boys to the number of girls. * ^ 

(h), tjie number ^of students wearing glasses to the total number of students. ' 

(c) the number of i^tudents liking mathematics to the number of students not j« 
llking/.mathemat ics 



Agaln» the possibilities ^ave many. Studjents ctm be encouraged to describe situa- 
tions. An alternative is to.'wri(?e a^ratio and havQ the studen^ts describe the 

r "'MASS. •, ■ ■ ■ ^- vvcr'^^^^ 



. . . » 

Materials needled.^ j jpiance ^cale, six objects varying in mass, set of washers. 

AcUvitysB '^(1) Estimaste the ^ass of the six object® and arrange them in order 
, . v , * from heaviest to lightest. *. 

. *. (.2) . Find and record the number of washers neederf to balance each of 
-V . ; the objecfis. Did you estimate correctly? 
^ •* (3) iJ9ing the number. of washer's needed to balancfe' the object/ wpitQ. 

the. ration of the masses of these" objects. ' (Let; the he^yt^st f 
object be A and the 'lightest :y'^\.y 



'•V, 



/a) A:B (b) .C:D 
(g)'A:C!E 




(rf) C2B (e)'f:^^:^:^>^ 
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kOWS AND RATIOS 
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How many letters are In 
tho extended triangle? 



Wrlto the ratio of the numbox of: 



a) A'a to B^s 
e) H's to I's - 



b) K's to D's 



c) C'a to F's 



d) J's to G'a 



f) C'a to ajl the letters 



g) letters in the t'op 5 rows 



to letters In the bottom 5 rox>/s _- h') . let ters' In the top row to letters in the 

bottom row. _ ' . 

a) Could the triangle be "-extendt^d past 10 rows? • 

b) What letter v^;ould be In the 24th row?* 

-< ■'<»' " ■ « 

^ <? ■ ' 

c) How many of this letter would bu In the 2Ath row?' • - 



d) ' How many rows woul,d be In the conri^Leted tijlangle? 

e) How. many total letters would bc\ In the completed triangle? Study the* 
chart, bol^w. You might see^'a way to do It wlrhout adding each row. The 
toi^il Is ' . ^ . 
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if you had^ the completed trianjj;le of letters write the ratio of tJ4e number of: 



,.b.>' /l,e^,t'4r^ iA"" to 3lectets- -ifi thU" bottom 3, rows 



q)V "f6'tter.*ii;- In' the, 5^ row to letters in the IStli row.. 




In a grouj} of people there Is about a 50 percent chance that 2 pedple 
In the >^roup will liave the aame birthday (month and day, not necessarily year). 
This Interesting fact can be the lead-lh to using the birthdays of the students 
In your class to study ratios, (Set! Probabil ity and Statistics for Kveryman by 
Irving Adler • ) 

Record thtt birthdays ot your students on the overhead or chalkboard. Be 
sure to Include your own birthday, A chart or table will help to organize the 
data. 
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Older students are sometimes hesitant about revealing 
pi?rsonal f nf onuatlon. You may have to record the 
data with a show of hands or record a blrtliday with 
no riK^ f e r e n c e t o a na me . 

Qugs t i e>ns such as those can be used . 



1) Wliat Is the total number of birthdays recorded? • 

2) Which month has the most- birthdays? Tlie fewest? 

3) l^)at is tUe ratio of birthdays In ( May ) to the total number 
of birthdays?^ (Fi^U^in any of several months.) 

4) b'h'at Is the ratio of birthdays In ( March ) to birthdays in ( May )? 
' What' is the ratio of the number of birthdays in the first half of 

(^^arci^) to the birthdays In Che second half^^of ( May )? 
()) ' l^fliAtliy the ratio of birthdays in the ftirst 6 months to the 
. birthdays in Ihv second 6 months? 

7) What Is the ratio of birthdays that are' holidays to the total 
number of birthdays? • . ' * 

8) What is the ratio of people having a birthday on the same day 
* as another person to tW total number of birthdays? ^ 



Noti.': ^TIiIm^Ih a ii.ico way 'to gt'^t Informal Lon about your studentH 

.so you can peraonaiize yovir olaHK and wiah them a Happy Birthdajf. 
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Materials Needed: 2 or 0 students; metre stick; string or metric tape measure. 



ARm SPAN 



For each student measure and 

record these lengths to tlie 

nearest centimetre. 
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Uiie your chart to find the ratios of rhese lengths. 




NIAME. 
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Stuff (sand, rice, 
cornmoal) to fill 
the containers. 



I 



Activity: (1) 



(2) 



(3) 
(A) 

(3) 

(6) 




(7) 



Put the containers In 
^^rder from smallest to 
largest according to 
how much a tuff ear In 
will hold. Label them 
A (smaileaL) , C 
and D (largest). 

Use containers -A and D.. 
How many of A are needed 

to fill D? The 

ra^,lo of the capacity (amount container hold^^) of A to the capacity 
(amount the container liolds) of 1) Is : \^ - 

Find the two containers whose capacities are In A ratio of 1:3. 
\ ^ ^. Check by filling one container wlt^i the other. 

Wti Ich two conta Iners'^have capael ties in . 

a ratio ol 1:2? , . Check by 

filling one container from the other. 

If container A has a capacity of 1 
which two containers ha>|e capacities ' 
in the ratio of .4:3? ^ , ; ^ * 

Find the two conta^^ners whose capacities 

ar^ in a ratlp of ^:4.', , . 

Check by. emptying the ^corjtainers into 
container A. 

» 

Use the same two' containers. How many 
of the smaller are needed to fill the 

larger? . The railo of the capac-- 

Ity of thi^smaller to the capacity of 
the larg^ is :^ • 




(8) Write these rat;ios hr two ways. 



Material'^ needed: 2 teams of 3 players; 1 die; 1 wasltcbasket ; 6 crumpled nieces 

of paper; 1 scoritTos^ chart for eacli team* ' 

Activity. 1) Each player rolls the die to ^determine the number of tosses 
eacli* will take on the first turn* 

2) The paper is tossed from a distance o,f 4 niecres, 

3) Tae results are recorded on the scaring chart ^ 

4) The activity ends after 3 turns for <£ach ^player , 



/N/Ame 
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RATIO 














TOTAL EWStC&'PS mAoe. 
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Jf all 6-^ playe^rs: ^ 

a) Wtio took the fewest t'osses? 

■ — ISA '■ ' 

b) \h\o made the fewest tosQes?^ 

c) Does thiq show who la the best tossar? 

d) \i\\o do y^xx think is the best tosser? Explain. 



, the"" mgst tosses? 
, the most tosses? 



Have a discuss tort to find a method tt) detepnine the bi^at tosser, 

e) Use your method - wlio is the best tosser? _____________ 

f) Use your method - which is the better 'team? ' 

g) Will the best toeser be on the better team? 
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Get a package of M & M*s from yovar teacher ♦ Carefully open 
the package and put the candy on your table. 



How tftany M & M^s are la 
your package? . 



r 

7 

NUHBKk OF M & M's 



How numy different eolorij 
do you haye? 

? ■ - 



COLOR 
Brown (B) 
Tan (T) 
^Red (R) 
Orange (a) 
Yellow (Y) 




/ 




^ 




Uae your numbers and write these ratios in 
fraction notation. *• ' ' . 



a) . G to 0 ' 

b) R to B 

c) T to Y 

d) Y to 0 



e) B to G , W ^ 

f) R to T ^'^ 



I 



-g) (R + Y) to tcftal' ' ■ 

, ? — *^ - 

h) (G + R + to + 0 + T) 



UrLu? those r^itlos in fraction notat-ion.r 



1) a) T to total 
b) B to 'tQtal' 



2) d) 0 to " 

•4.- ^ to.Y. ^ , 
^K- (0 + R) to. (B + Y) 



c) (T + B) to total ; ■ . 

KibW YOU CAW.E'AT WfVCAMDY 



*' WHAT'S m A RATlb? 



r 



4) Tho ratio of thc'length of Lucy's hair to ' the length of Sharon's hair Is 3 to 1. 



A) 



has the longer hair; 



ron 



B) Lacy 'a* hair Is 



times lo,nger than Sharon's hair. 



C) Sharon's hair la very short. T or F? 

D) The ratio of the length of Sharon's hair to Lucy's hair Is 




2) The ratio of the area of the red triangle to th6 area of 

tJie-blua.aquare ia 1 lo Z* - * ■ ' ... 

/ 

A) The color of the shape with thfe greater area ,1s , 

B) The area of the red tr/angle ia square centimetres. 

C) If the area of the red triangle Is 10 square centimetres . 



then the area of the blue square is 
centimetres. 



square 



D) The oratio of the area of the blue*square to the area of 
the red tjrlangle is . ' - 

K) -The . has the greater perimeter. 



3) In this picture the ratio of the 
the number of bikes to the 
number of cars is 10 to 2, 



A) There are 



times 



as many bikes ^as cars. 



B) A car is 



t*imes. 



longer than a bike. 

C) If there were 150 

bikes there would be 

cars'. (Assume 
\ th@ ratio* is the same 
as In the pictui^e. 




J J ]^ II |/p j . ^y^^ distance Sally Speedball lives from 'schqcl is 4 to l. 



A) 



lives farther from school. 



^^"^X ^) ^he ratio of the distance Lenny Llghtfoot lives from schqol 

I 11 IJ\I 

_ ^^^^ 



B) If they bike to .school at Che same speed, what can you 
scHoou about th'^ time each takes? ^ 

C) If they bike to school in Che same amount of time what 
can you say abd'ut their speeds? 



*D) The ratio of Sally's height to Lenny's height 4.S 
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RATIO OF AGES . / 



Part I: * - - \ 



There arc two brothers; Jon Lh 13 yeai)s Dl'd, is only 1 year old, Aa the 

two grow older the ratio of their age^will change. Ner«:ly organiEe'a chax^t so 
the students can compare the ^ges. Do a few lines and suggest that they*" continue 



the pattern 
• 


until Jon Is 


2A years old, 
r 


Jkjn 


Ron 


Ratio of Agea 


13 


I * 


13:1 




2 

4, 


14:2 




3 


15:3 






16:4 " 



a 

Times As Old As 

Jon Is 13 ttmGS as old as Rofi 

Jon is 7 times ajj old a© l^n 

Jon is 5 times as old as Ron 

Jon Is 4 times as old as Ron 



24 . - 12 . 24^12 • Jon is 2 times as old as Ron 



yAsk the students if they see any patterns in the chart. 

( ^ * ^ . 

a) How old* will Jon and Ron be when Jon is 2 times as old as Ron? 

1 ' 

b) .Wlien will Jon be 1^^ timps as old as R^n? 

c) If Jon is 100 years old, then he la times as c^ld as Ron. 

d) If Jon is 500 years' old, then he is ■ . times as old as Ron. 

e) Wh^n will Jon be 1 times older than Ron? 



If students fall to see that the ratip of their, ages approaches |?ut doesn't equal 
1 another example may be needed. Pepsonalize the activity by sheeting a student 
with a^'younger brother or sister. 




■ 9s 
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RATIO OF AGES (continued) 



Part II: ^ 

The ratio of ages p/attern can be Investigated by working backwards In age. 
Suppose Lynn is 12 years old and Mark ts 8 years old. 



Mark 
8 
7 
6 
5 
4 

, 3 
2 
1 



Ratio of Agea 
'12:8 
11:7 

10:6 
9:5 
8:4 
'7:3 
6:2 
5:1. 



r 



Tlmea As Old Aa 
1^ times aa old as 




i 

0 



nonsense 



Extend the table using months. If calculations become too burdensome 
use calculators.^ ' > 





12 




604 12 




5 


times 


as 


old 


as 


^9 


11 




59:11 














58 


AO 




58:10 










• 




•57 


9 




• "57:9 














56^ 


8 




. 56:8 . 




7 


times 


*as 


old 


as 




7 




55:7 














54 


6 




54:6 • 




9, 


times 


as 


old 


as 


53 


5 




53:5 - 












52 


4 




.52:4 




13 


times 


as 


old 


as 


• ' 51 


3 




51:3 




17 


times 


as 


old 


as 


, 50 


2 


50?2 




'25 




as 


old 


as 


* 49. 


1 




49:1 




49 


€inies 


as 


old 


as 



Change Lynn's and Mark's ages to days- ^nd continue the countd'oWn. When will Lynn 
be 100 times as old as Mark? . . . 10^0 times as old as Mark? . . . 10,000 times? 
1 million times? (Try hours and minutes.) < . ' 
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RATIO: RATE" 



OOHfTENTS 



ERIC 



JVUAi 

1. RATES ARf: lUTIOS 

• • * 

2. PATTEIIN GAMES I 

3. TATTERN GAMES TI 

A.- MATH IS A FOUR- LETTER 
. • ^ WORD - ' ; 

^ 5, SPY ON -niE EYE 

6. LET YOUR FINGERS DO THE 
WALKING . 

I, THE FRENCH BREAD PROBLEM: 

8. FIX THAT Leak 

9. AS THE RECORD TURJMS 

10. MY HEART THROBS TOR YOU • 



ll, STEP RIGHT UP 



12.. 1 BELfEVE IN MUSIC 

13. miCU IS A BETTER BUY? 

« 

14. l^ICH, IS BETTER? 1 

15. WHICH IS BETTER? 2 



16. BUT I OI^LY WANTvONE 



17. I NEto A JOB LIKE THATI 
Is, EIGHT HOURS a' DAY 



\ 



OB J EOT IV E V 

I DENTI FY 1 NOl • D I F FERENT 
RATES 



DETERMINING RATES 



DETEimiNINC RATES 



DETERMINING I^T^S 



DETERMIN 



fNG 



RATES 



determining rates 

determining rates 
determining rates . 
determining' RATE$ 

USING RATE OF HEARTBEAT . 
TO DETERMINE PHYSICAL 
FITNESS. 

USING RATE OF HEARTBEAT . 
TO DETEI^ItNE PHYSICAL 
FITNESS 



DETERMINING RATES- 



USIWG RATES TO COMPARE 
PRICES • 

USING RATES 'TO COMPARE 
PRICES 

USING RATES TO COMPARE 
.PRICES 



USINp RATES TO COMPARE . 
>^PRICES 

USING RATES TO DETERMINE 
E/^INGS . 

USING RATES TO DETERMINE 
EAJRNINGS 



• loo " ■ 



' PAPER &' PENCIL 
BULLETIN BOARD 
Tl^ANSPARENCY 

' ACTIViTY 

• ACTTVITY 



' ACTIVIIT 



. ACTIVITY 



ACTIVITY 



ACTIVITY 



ACTIVITY 



ACTIVITY. 
ACTIVITY 

ACTIVITY 

ACTIVITY 

TRANSPARENCY 
BULLETIN BOAp 

TRANSPARENCY 
PAPER & PENCIL 

TRANSPARENCY 
PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



EAIES ABE 




I . i I 
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A tato is a special kind of ratio. With the rate the two , 
measures being compared havp dif f er^nt "U4ii ts , and the\units cannot be 
- converted to one another. One common rate is the rate of speed, 55 . 
miles per hour. This mi^ans thp ratio of miles traveled to the number 
of hours spent traveling is 55 miles to 1 hour, or. 55 mph. 




PATTERN GAftfS 



K.u 1' 

lu no 



I' 



At the bottom 9f the .page arc 40 numbers* By placing your flng*^r 
• on each circle touch each number in order starting at 1, You will have at 

most 1 minute. Don't start until youjtear 'W' and stop inmiediately when 
/^you hear " Time 'a Up ," Ip the table r<^cord the number you finish on and the 

time in seconds. If you finish before one minute, stop and record your 'time 

Write your rate in the table. See If you can improve your rate Vlth each " 

trial, • ' ' . 



r 







Secoinds 




1 














5 






' T — ^-^ — ^-'^ ■ ■ 1 — ■ — T 
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PATTERN 6*ES 



II 



l^\ no 



JB| Use the same procedurt^ as in Game 1% Record the Information for each 

trial in the tiable* Xan you discover a pattern? ' 



A ( > ^1 ( 1 . I ; ) ; M 
i : ^ ^ .1 i ^ w . • ! II , 
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KROM: [.i ii.' Sc i.>m t;, Idea !;•/ Inj-'r.-Jt i p.-it i on (> 
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by Prentieo'-lk 



ranted 




IS A FOUE- 
LETTE^VOI^D . 



I. 



*A. 1. 



Uook at the four-letter x^;orda and^A-dlglt numerals on the next page. 

2. Record In the table an estimate of how many \*ords you could copy by 
printing for 15 sec, 30 sec, 1 minute. ' . • ^ 

3. Check your estimate by -^Iiopylng words as your partner times you. Don* t , 
copy the s a my' word twlc_e. , *: 

4; Record your results in the 'table. Writd your' rate. 

J. Are the three rates for 15 sec, 30 sec. and 1 minute equivalent? 



6. 



How many words could you copy, in 5 mlnuto'g? 




31) sec- 









. — ' — " — 

B. 1. Repeat A, except this tlmo copy In cursive w rit'fhg, 
^2. Record in the table. 

3.. How'does your printing rate compare to your cursive rate? 

C. K Repeat the same procedure, except cDpy from the list of 4-dlgit numerals 

2. Record- In the table. 

3. For which of the three activities \k your rate the best? ^ 

(h. /Why do you think 'your rates differ? ^ 




DID YOU KNOW . . . Monks used to copy the aible by hand. Using ^. 

rate, how long would It take you to topy the B 

■ ' ' ' ' ' ( 




\ 



1 '. » 



■.^''i'i I !. ' 1 1 , ( i- ^ UJ' <j'^t vv K^jm lii ,u Ask f hf 

^ Sf uii» n( s V ou !<| '••(Uiipart' i h»' 



o 
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IS A FOVR- 
LETTER W02I) 

(cowtuvjuetd) 



math 


boat 




four 


word 


mice 




post 


bike 


love 




swim 


^ time 


farm 




come 


\; &alf 


hike 




• nice 


kite 


kick 




much' 


some 


from 




slip 


date 


mate 




late 


.name 


r^te 




bill 


t ' rept 


play 


• 


here 


« sail 


take 




find 


. tail 


time 




same 


coat 


man;;^^ 




know 


they 


. with 




hand 


. foot 


ring 




'sHoe 


knee 


like 




snow 


fill 


rain 




pill 


your 


game 




help 


self 


home 




that 


hall ^ 


• what 




less 


soup 


salt 




grid 


iron 


ball 




b^nt 




jrftpde 




cold 


warm 


'C mif 




mean 


-bite. 






* over 


meat 


body 




fair 


, seat 


' toss 




tall 


able 


cope 




card 


came 


work 




. fail 


. ^ dear 


pass 




heat 


sick 


this 




past 


year 


copy 




sent 


baqk 


deer 


1 


note 


" colt 


. were 


case 


term 


face 




wave 


' oncfe 


pond' 




path 


. best 


draw 




life 


long 


ahop 




rail 


jjiall 


five 




hear 


talk 


nine 




fall 


\ Noike 


pipe 




$ tape 


\ jKate 


goat 




mate 




pair 




palm^ 


seek 


^mlle 




drip 


taxi 







4159 


5268 


3085 


•3917 


3045 


4921 • 


6134 


8898 


4822 


7751 


2506 


4537* 


4887 . 


6586 


5252 


3221 


3531 


4517 


4945 


2543 


"1132 




3031 


1993 


4924 


8454 


8793 


5074 


3283 


2004 


9973 


6561 


.7397 


9614 


3254 


• 9664 


8123 


1504 


8815 


3425 


. 9054 


. 193(5 


8754 


8093 


3425 


2494 


3425 . 


2254 


3425 


5054 


3114 


5064 


8612 ' 


7935 • 


7349 


5243 


■ 5002 


2935 


5204 


1364 


2-763 


6531 


7461 


1173 


4328 


7938 


2554 


^ 7639 


4253 


3986" 


4104 


8114 , 


5243 


9061 ^ 


3425 


' 1123,. 


7946,. 


1871 


2793^ 


4103 


4926 


7728 


1749 


'3384 


- .4196 


4085 * 


7683' 


. 5877 


7415 


► 8315 


7351 


2663 ■ 


5671. 


8924 


* 6223 


* 5073 


4605 


8604 


3053 


1084 


\3335 


2213 . 


7037 


3425' 


5133 


8773 


4141 


5243 


. 3154 


3080 


4515 
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SPY OH THE €YE 

(OR GAZ- ON THf GUM) 



{(jjjl II Vinii s. lu.H.i .1 1 lows" ).'um rh.-v,;inv, this .uflvltv lu- ad.iptrd 

t.«^» rln v^-; jn- 1 in i nu( I . 

Materl,al8 Needed: Clock with a secojid hand » 



ivATIi) 



2 8ecr.etive, spying students 
. • ■ ♦ 

Activity: ^^(1) .For 1 minute count the number of . 

blinks your partner makes and recorcl 
* blinks perVmlfnute in the table. Ask 
your partT^(^r to blink in a natural 
way. ^ ■ ^ 

(2) Have your partner find your rate of 
blinking^ 

J 

(3) Move., to' a bright area — near the 
/ window > near a Tampv in the sun^ ^ 

shine«-and find out if the blinking 
' rates increase. 

(4) Secretly find the blinking rat^ of 
4 other students, 2 girls and Z 

^ Re'cord. 

(5) Do the same for your teacher 

(6) Find an<^ record "the blinking rat^ 
' of someone wearing contact lenses.- 



6 




bpm 


bpm 


1" 
bpm 


bpm 


bprn 






bpVTi 


bpm ' 


opm 


bpm 



(7) Is there any difference in th^ blinking rate of boys and girls? 

(8) Is the blinking rat* pf the student wearlpg th^ contact lenses 
faster, than the other Vates? Whyf ? 



(9) ^Use your blinking rate to find the number of blinks you ^11 
in a di^y? a year? ' " • 

CIO) If your eyelids move 2 cm in a blink cm in closing and 1 cm in 
opening), how far will your eyelids move in a day? 




UATIO 



Materials needed: Telephone book, 
, paperback novel^ catalog, 

3topw;ptch or clock with a 
se<:ond hand. 



Tif'rn the pages in the telephone 
book one page at a time» Have a 
partner time you for 1 minute* 
Recprd the number of pages turned 
per minute in the table below. Now 
time your partner as he/she turns * 
the pages* Record in the tables 

Repeat the activity with the paper-- 
^ back novel. Record both rates in 
the table. 



Repeat the activity with the catalog- 

Wit^ which bOQk did you get the 

fastest rate? your 

partner? 

Wliat are some reasons why the rates 
might differ? ^ 




TYi'! : \. t I V 1 f. 



ilii'iiiit v>?i I I {.ij ii,!.'.!-!'!' iM» a iTii'tLliod for Liiruin?; paj^en , 
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£ 




French bread comes in luanv ai,;ses^nd^Hhapas^ Sotoq loavas ^ar© fat -and 
round. Some loaves are braided or odd-shaped. Othqr JLoavea ore long and 
thin, about 1 to 2 metres long, ^ , ^ 

Bring a 60 cm loaf of French bread to class ^ ' Cut -the loaf tnto two 
equal pieces. * How long would each* plec^; be? ' (39 Cent iirie^trvs) * 

How long would ench piece^^be 4, iT^tii^ ^.1^^ -w^s divided into three - ; ' 

pieces? (20 centimetres)-* ^ » , . " ^- i^^ ji^^^^ 

* Make^a (Miart ,on the chalkboard (or ov^rht?^^ ■ traxjsparency)" and li«it; V^ 
answers that students give. / - ' ■ . ; . -^is4: 









1 A . • 




P ieces 










2 


60 
2 


30 


cent imet res per 


piece 


3 


,60 
/ 3. 
60 
A 


20 


centimetres •^er 
* * 


piece 




15 


cent l\iietjres per 


piece 


5 


60 
5 


12 


centimetres ^er 


piece 


6 


60 
6 




^centimetres per 


piece 



.4 



7 . 
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Have students continue # * 

the pattern for a while. ' , , 

\. MJ[j)w^ many pieces of bread will there 4>e in ttie loaf if each piece is two 
\ centimetres thick? 

2.'' Bread is sliced about one centimetre thick to^fit Into a toltster. How 
many pieces of toast qodld be made from the le)af if each pierce was one-- 
" " 1 

cent imetre -thick? -cent imet re thick? (Have students follow the • 
pattern in the chart if they do not k'now how to' find the ansij^r.)- 

3* 150 pieces of toast are needed for a large breakfast. About how many 
f>0-cent Imetre loaves of French bread would be needed? 

4, 1 out of every 5 pieces of* toast is too dark to serve* Hov many ptieces 
out of the 150 slices of ^oast are too dark? How many more 

' loaves will be needed to get enough toast? 



las 



— fi >3i^^t«s,v«,^ 



, 





. "FIX 




i 



Materials need^d:^ (Graduated beakdr 

Clock a aecond jhtand 

' ^ . Cafciilator, if -avaif^ble 



Activity: "(1) (rf) 'Tuy;n on -a faucet* so It drips at a 

steady rate* 

. • * (b) Count" the number of drdps falling 

*from the faucet in 30 seconds, 

• ^ ^ Repeat thi^ Qoun^t for jaiQCuracy* 

The water is dripping at a rate of 





^(2) (a) Measure the 'volume;, of ^100 drops of water in millilitres, 
(b) Use the data above. The faucet Is drippingj^at a rate 
niillilltres per minute. 




millllitres per hour, 
milliljtres per day. 
millilitres per year. 



(c) The la^t rate is equK^alent to a rate of 
^litres per year. 




I 





<3) Call your local water board to find the rate charged for 
x^esldentiial water use. (The rate will probably be doll«ars 
per 1000 gailons of water. 1 litre .2624 gallons.) How 
much money is wasted by this dripping faucet in one year? 



^:v('-'!;.s : (\) As.'->\iiiiL* LO". o\ ihr dwt^ !■ I i iiy. in your city hav«* leakv faiKn»ts which 

iirio a(. Hu- sarr^i. r;u»'. Pvojert:. itu- <]!:c(>s, aud cost for your^clty.. (2) Call 

^ A pUir^^. r c-'M inc! ihi- . tor rcpairi.tiV> t.ho leak. (3) RuKite tht^ amount ot* •vnxter 

U'at<»**t {'^ i.n^K *\'cAr to (Iju (/ap.urirv oi a wt.» U -kiuu;/!> hulldiii^ or sirurturo* 
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Materials needed: Record player with variable speeds 

^1 

Several popular 33r^ albums, 45 jingles and a 78 
rccorcl (if available) 

Stopwatch or clock with a second hand. 



Questions: How fast does a record turn? 

What do the speeds ox> a record player mean? 



I. Place a small marker on the outer edge of a 33x record album. Set 

1 • 
the record player ta and carefully count the number of revolu- 

tlons the marker makes in 1 minute. Make a table like the one 

below and Record the number. Repeat the count two more times for 

accuracy. ^ 












minute 









Find the sum of the revolutions. 
Find the average by dividing by 3, 



II, Repeat the activity again using a 45 record. 

III, Ijf you have a 78 record, repeat the activity aga^n. 

IV, .Plate a small marker on the label of ^ 33-^" album. Repeat the 
activity. Find the^ average for the marker on the label. 




/ 



1 i • i iM i , );:'■. I- t: III'.-- !.')•■ in-;iilf I'l.nkl.T i r.iv ,! 
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(COMTIWUEO) 



I KACMKR I'yXCK 

The following at>* additional activities and (questions that can be used a» 
a follow-up to. the Aa^the Record Turns student page. . 

. •■ ■ • 3 ■ . ■ •■ 

^ (a) Play a 33^ albuni at 45 rpm. How is the sound distorted? ' How 

many tiihes faster is the record revolving compared to its normal 
speed? 

(b) Play a 45 single at 33:r rpm. How is the sound diQtor,ted? How 
many times slower is the record revolving^ compared to its no'rmal 
speed? , 

Note: Most record players have a different needle setting for 78 rpra 
records, so you should not try to play one of these records at a diffferent 
Bpeed. 

(c) Measure the time a song plays at its normal speed, (This figure 

can also be found on the label,) Compute the time of the same 
k 

song played at^-^a slower or faster speed. 
^ (d) If a song takes 3:30 minutes Oj minutes) to play at 45 rpm, 
how many revolutioj^s does the .record make? 



/ (e) af it takes 21 minutes to play one side of an album at 33r rpm, 

how many revolutions does the turntable make? . ^ , ? 

Did you know that ... ^ " 

— the first needle used to play records was a cactus needle? 

— 78 rpm was the first speed used for records because it seemed like 
a convenient speed? * * 

— RCA tried to corner thc?^ market on records when they patented the 
45 rpm siiigle record with the large center hole? 

— with the invention of more refined and sharper needles, records * 
could be made with finer grooves which played best at SSj rpm? 

— some commoi;pla:j^ played on radio stations run at 16 rptn and start 
from the center and play tb the outside? 



Ill 
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lyiY HEARTThROI 

Yol 



KArio 



Materials Needed: 2 stWente 



4 ^uuaentB - ^ 

Stopwatch or clock wltlf a aecond hand 

Activity: !• On your paper drdw a chart like the j:>ne belo>7, 



Name 


Pulse 


Act We 


Pulse 








Self 


























.^..■■■,.IUI»...Oi>,il.. .-.u-lMt^ 










2. a) Guess how many times your heart beats in 
one minute. _____ bpm (beats per minute) 

b) Have your partner, take yoUr pulse and 
record it in the inactive column as f 

» bpm, 

V 

c) Take and record your partner's pulse. 

3. a) Run in place for two minutes* 

b) Record your pulse rate in the active 
column. 

c) Have your partner run in place for two 
minutes . . 

d) Record you^r partner's pulse rate. 

.ut I V i r i nif^ht lu- sft-ups, push-ups, jumpinj> jacks, walking; 
REST 5 MINUTES * 



4. a) Record both bf your pulse rates in the recovery column. . 

b) Have your pulses returfted to normal? 

c) Is your recovery rate faster than your partner's? 



.iiu>Mt i^hs\^^ii.ai . orulS t-<ioiUn>'. .nulM"lu\ t^t'fiuns of c?xercise could 




V 



STEP RIGHT UP 

I I Ai ni i; 1 i)i„\S . \ 



,Usi.n(j Hate of Hdavtboat 
to Ihitinvii nc I'huoitffil 

Katr * • 

RAIU) 




Numerous to eat wisely and exercise regularly encourage studenta to think 
about their phjjPtcal condition which, in turn, affects the pulse and recovery time • ' 
following exercise. In general eonditloned persons have a slower resting pulse and 
a Blower pulse during exercise. Their pulse will recover to the resting rat^i quicker 
following strehuaup exercise than persons who ^re in poor condition. Because of 
heredity. some persona Inherit efficient hearts with slower rates, while others are 
born with relatively inefficient hearts. However, both types can be improved. 



» - * ■ - i^^- , ■ ■■ 

Since the physical cdndition of an indi^^dual affects his hea«-tbeat, pulse 
tests can be used to measure physical fitncsis. Four pulse tests arte described' 
below, and tables to interpret the results are provided. Better results could be 
obtained from the first two tests if they are done at home with parental help. 



I. Pulse Lying: 

The pulse lying is 
find this rate by taking 
the morning. If done in 
relax for ten minutes.- 
The student should conti 
repeat the count. If it 
record the number. If"l 



the slowest, resting pulse of a person, vjh^ student can 
her pulse for 30 seconds befoi^e- she get#^out of bed in 
class, have the student lie down and a^l^tempt to completely 

In the lying position count her hea^tbe^ts for 30 seconds. 

nue to rest in the lying ponsitlon for J?^ more minutes and 
is the same double the count to get the pulse lying, and 

ess the student should rest longer and repeat the count. 



II, 



Pulse Standing; 

To obtain the slowest, resting, standing pulse have jthe 8tudeh<^rl8e slowly 
after finishing the pulse lying test and remain standing for two minutes. Count 
the heartbeats for 30 seconds and dduble the numjier to get the pulse standing. 

Have the student subtract the pulse lying from the pulaie standing. Thie 
number is the pulse difference'.' By checking Table A the student can find her physi- 
cal fitness rating. 



Table A 



Phijsical 
Fi+ness 



J- 









^7 
6? 


ca 


60 


63 


66 


69 


ZL 


73 


7S 


V 


76 


79 


80 
94 


32 


84 


86 


!^ 


Pulse S+ahclin^ 






70 


74 


77 


80 


83 


85 


8? 


90 


91 


92 


96 


9B 


101 


IE3 




G 


9 


10 


10 


10 


1! 


11 


ii 


\2 


\Z 


12 


13 


13 


13 


14 


14 


14 


15 


(8 
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STCP RITiHT UP- 
* (continued) 



III, 



(b) 



Sinipilfldd Pulse ^iatlo Test: ' * 

(a) Wiaife sitting, have t^jie student count and I'ecord her heartbeats for 
one minute, 

Have the student face a chair (a^^proHlnuitely 4 5 cn^MUgU) and step up 
with the left foot, up with the right, down with the left, ^nd dowi 
with th:^ right, The student should tlo 30 of. theae atepa ^n bnq minute, 
In order to aet the cadence the teacher or another student Yah call 
out "up, up, down/ down" lit the requlred^speed or play a t>^ped record- 
ing of the cadence. • 
Immediately after completing the 30 steps, the. student should sit, 
coTjnj: and record her heartbeats for two minutes. 

Have the student writeMiertj[>ulsej ratio. Pulse Ratio Heartbeats for 
2 minutes following the exercise : ^Heartbeats for 1 minute before 
exercise. Simplify the 



•(c) 
(d) 



ratio by dividing^ the first 
number by the second cor- 
rect to one? decimal *)[>lace. 
Check T^ble B to finci the 
physical fitness rating. 



IV. 



the 



Three Minute Step Test: 
^This test is administered 
previous test, except the 
student steps for three minutes, 
and the cadence is 2A steps per 
minute. In addition \^ait one 
minute after the student com- 
' pletes the exercise and count * 
the heartbeats for only 30 
seconds. The efficiency scor^ 
is the ratio of 

riumber of se conds steppinR x; 100 
y pulse for '30 seconds x 5,6 

^ Divide and check fable C to find 
the physicaL fitness rating. 



Ice 



*Thls table is accurate for junior 
high girls. Tlie efficiency scores 
may nea^d to be raised for junior 
high boys. At the. grade school 
level there is not much differ*" 
ence between boys and girls. 



ABLE D 



Pulse 



1.6" 2.6 

a. 4 "2.5 

2.6 -2.8 
3.2-3.4 



Above Avev:aq|^ 
Averouc^e 



slow. 



Boor 



\/eVM Poor 



Table- C * 



Bf-f\e\<2ncu 

Score,.: 


, Physical 
Filness leeching 


72-100 




62-- 71 , 


Vara Grood 




^ (^Qod 


31-40 
0-30 


Vev-M Poor " 



Materials Nfeeded: 




KA no 



m 



I rACIll K IHltl ( I I II ACI IV 1 I'V 



I. 




(b) 



(c) 
id) 

(O. 



Rccoifda and record p|ayer, clock wtth second hand, 
metronome, piano, drums", guitar, flute or other 
Instruments, sheet muaicr 

SoUict several nmaicaL pieces that have different tempos 
(bc^ata per minute), for example, a 9 l^ow* country western 
song, a Sou&a march, a rock and roll pleoor, and a classical 
arrangement, ^k your students to bring some of their 
records to play. 

, Have the students determine ijie tempo of tht'^son^^ by 
counting the number of boats In 10 seco^nds. The students 
can keep time with the? music and count tKe beate Tjy 
tapping thulr feot pr hands, dancing, or setting a metronome. 
Have the students repeat the count to check for accuracy and record- the 
resVlts in the table as a rate; number of beats : 10 seconds. 
RevNfrlte the rate and express it in th<? table as number of beJats : 60 sec. 
Look at the record to find the total time of the song and record the time 

•in the table. 

Kstlmate and record the to'tal number of beats in -the song. 




Musical 

Selection 



I 



a. 

3 



M umber of 
beals: 10 Sec. 

]0^. 



bea4s 



GOsec 



Tp+a) time, 



II, 



number of b^ats 



Have a student or the music teacher play a/selectlon at various tempos. 
Use a metronome to determine Uie tempo. 

A student with a set of drums could keep the beat. Time a song at a specified 
tempo and record the time in the table. Select a new t^po and estpimate the 
new time for the song, Chqck the' estimate by having the^ueician play the song 
at the ^jew tempo, . 
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Musical 
, Selection 


Tempo » 


Total 




tempo « 
: 1 minute 


Est'ivY^ated 
time of song 


i..- ■ ^ 










2. 


















r 


4 




» 







tli. r>elect some sheet music. Read the tempo suggested on the music. Have a 
student estiinat© the tempo by tapping his foot. Check the estimate with 
. the metronome. Have the musician p,lay'the selection. 
I'i': Activirv 

X15 ' . • 




lili:. |>.li 
. I \' Mh'. , 



, ■ ; NAT 10 

• il til i-iiv i'uj-.j^;i' <1 i sv-usii I oil ot unit i)ririii^ and wlsi- IniylnK 



1 




JS>1£^/ ^a^/Pg/ SALE.' ^ 



in. , ' ■ r, 



[IJ.l I 1 ( V s. 



tWvv'u I hr sainv pt iiH*, i lu* larger and 
ii'w.ulai'lv Mhapc'd ap|)h»s ari^ probably 
a In'tttM' l^uy » bt»c;ur^ v^f K»ss wa.st<.»d 






■ ' ''^i^- 5 '-^ iJ^' ^juii it V What arc the reasons, tor buvlng iho 

* •."'.'fil^^' . itl.tM.* )M>t(.t^t p.ar-. (*oru — for a nu»al or ten- fannlnr? Doos 

ia-f !;tri,M i umI iM'Morni hiMlri" lniv«"r havi.' a Irt.'iv.vM"? 1^ the 

f ''-^ » ' lif-a!*. r i^.-as.* huvi-r ).;olnj.V lo U lari^o iamilv riu^nlon? 

''M<r r ut •Jt.l.'vpU n> niililii 'U'iujol 'i nuioti (. ?t , could ht* ll^;4:d tc^ oxtond this 
i>aM-. Ki.\. t«^''.» tMM(hails (i^Y" «^Uh'!* i^porfr. i<|m 1 pnu 'U I ) , candv nr y,n\\\^ notobooks 

anii ! i t l ike pi v^./a or jn>p \'oii|d be used. , - . . 

• ■ . • ■ 

nrf: I r.'in.;[>.u <'!if\ / jUil !fi IP iUi.nd 
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WHICH rS BETTgR ? 

IK ' 



K.lt r 




1.17 




7/ 



. . .Jil.1 I'M . I ,M I 



|0 EARS O?: <30RN AT $1.00 on. 8D e/)R5 /vV^7.60 



IYIM:: : tM:i!;p jr.Mu-v/Pap. r vS I'mc i ! 
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WAATf/ 



nd tine uni+ cost 
(CO^ of one item) i^- 

A. 3. tHnn/5 bolls cost $2f^7 



9< 



B- 2dc!2jen pencjI^cosTllLG^ 
C ^ <o--padcof pep cc6t' I . i H 



D. I c|p2:0n eggs cod" .4 ^^ 
£3 T^^hirts 

f, 5 pounds of hmhupaer 



CO 



Find -the bdi"€r buy by -finding the uni+ cc^; 
-for ewnplc cost pen ounce. 



Qz. df scap -for $1.32. 
or 15 oz..-for ftl.50 
H. 10 02:. of potato chips -for 
80*or |6ox.-ftr 



10 



/6 



I. $ 7.55 "fop 5 lbs. of 5f6:jJ<oP 
SM.50-fop 3 lbs. of SI'CoJ^ 



0*. H qts. erf milk -For I 1 .24 on 

7c:t"fe, <yf mi/k-fbrft2.24 

K. i>2p.98-For ^povi>s of jeooos 
or S 3t77 -Fop 3 pc^irs of 

jeans 
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Fill in this chart of earnings for Mr. Pennypusher. Use a calculator to 
l^^t each day's wages and the total earnings for all 20 days. 



Day 


Earnings 


Day 








n 








12 

• - . - 1 1 L 1* 




3- 


JL ' 


13 




A 




14 




S 




15 













7 


4 . 


17 




8 




18 








19 


4^ 






20 




Total ZO Pms s 



a) 



What is the average 
amount Mr, Pennypusher 
made per day? (Divide 
the total e^nings by 
200 \ 



c) 



If he worked 8 hours 
per day, what is the 
average amount he 
made per hour? 



How much did Mr., 
Pennypusher 
average per 
minute? 



r 



1 



0 



If you were paid as much as 
Mr. Pennypusher averaged 

• per minute, how much would 
you make for the time you 

\ are in your mathematics 

\clas8? ' 

per day? 

\oer week? _______ 

oeV school vear? 



TERRY APPLIED FOR A JOB AS A MECHANIC, THE QOSS SAID SHE COULD TARN 
$176 FOR-^'^l bAYS OF WORK. * . ' 




'i^'^b iho l-ao iloo i\zo swo i/8o i^oo ix^o 

a) from the graph find about how MUCH TERRY WJLL EARN IN: 

1) 2 DAYS . . 

2) 3 DAYS ' 

5) 1 DAY „. 

D) T|RRY works 8 HOURS PER DAV. ESTIMATE FROM THE GRAPH HOW MUCH 

SHE ^ARNS PER HOUR. ^--^ 

C) AFTER 3 MONTHS OF GOOD WORK, TEpHY RECEIVED A $L00 PER HOUR RAlSEi 

FILL IN TH£ CHART TO SHOW TERRY'S CUMULATIVE EARNINGS AFTER HER 

RAISE, 





I 


— ( 


3 




5 



















•D) plot terry's EARNINGS ON THE GRAPH ABOVE, 




sam's job pays $^;,yO per hour, iill in the chart lo ^H(v »^Ar''*. patf • 

OF EARNirl^^S fOK AN ElGHT-HOUR DAY^ . . 



HOURS 




^ 


3 


^^ 


S 


(o 


7 


8 





















plot Sm'S cumulative wages on the graph below. SEE THE EXAMPLE. 
( 



97 

a- 
7 



i H 

0 

s 37 



J ^ I l!I J I I t t i » » » 1^' » » t 1 »' » « » 1 L I L iJ^ I t t J i 1 i l J-1,1_I-1-L 



is ^10 *15 *20 ^*25 *30 *3§ *40 *45, 

A) WHAT DO YOU NOTICE ABOUT ALL THE POINTS? 

B) CONNECT THEM. 

C) USE THE GRA-PH'TO FIND SAM*$ EARNINGS FOR: 

1 

1) SATURDAY WHEN HE WORKS 5f HOURS. 

2) sOnDAY^WHEN he works 3 H0URS> 30' MINUTES. 

3) . FRIDAY WHEN HE WORKS 82 HOURS. ^ ^ 
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RATIO: EQUIVALENT • 



TITLE 

1. RATIOS bV picture II 

2. RATIOS AND CIJBES 1 

3. RATIOS AJNI> CUBES 2 

4. ANIMAL RATIO 

5. EQUIVALENT RATIOS WITH 

GEOMETRIC MODELS 



OBJECTIVE 



GENERATING 



7. 



8. 



THE QUIZ 

EQUIVALENT. RATIOS 
PATTERNS 

EATING CONTEST 

REDOING RATIOS 



-10. THE OLD BALL GAME 

11. I'D WALK A MILE 

12. RECTANGLE RATIOS 

13. A I'^ELY. DESIGN 

14. SPIDElR TO FLY RATIOS 



15. A VISUAL ILLUSION 



16. SPICY RATIOS 



17. A STATEMENT OF PRIME 

I^^PORTANCE 

• ♦ 

18. 1*HE WEATHER REPORT 



19. RATIO DOMINOES 



CONCEPT, GENERATING 

CONCEPT , GENERATING 

CONCEPT, GENERATING 

CONCEPT ; GENERATING 



GENERATING 



CONCEPT, GENERATING 



GENERATING 

GENERATING 

DETERMINING AND 
COMPARING 

DETERMINING AND 
COMPARING 

DETERMINING 

RECOGNIZING 



RECOGNIZING 
> 

RECOGNIZING 

& . 

RECOGNIZING 
RECOGNIZING 
RECOGNIZING 
^RECOGNIZING : 



TYPE 

PAPER & PENCIL 
, MANIPULATIVE 
MANIPULATIVE^ 
PAPER & PENCIL 

► .... _ . . _ . 

PAPER & PENCIL 
TRANSPARENCY 

PAPER & PENCIL 

ACTIVITY 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



ACTIVITY 



ACTIVITY 

PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 
PUZZLE. ■ 

PAPER. & PENCIL 
PUZZLE 

PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 
PUZZLE 

GAME 



if 



. 1 



CONTENTS ' RATIO: Equivalent 



f 


TITLE 


OBJECTIVE 


TYPE 

> 


20, 


MONSTER RATIO 


RECOGNIZING 

• 


GAME 


) 

21. 


RATIO Rmm ^ 


RECOGNIZING 


GAME 


22. 


ANIMAL Acfes 


SIMPLIFYING 


PAPER & PENCIL 


23. 


RATIOS IN YOUH SCHOOL / 


SIMPLIFYING 


PAPER & PENCIL 


24. 


ONE jkAN ONE VOTE* 


SIMPLIFYING 


PAPER & PENCIL 

r 


.25. 


POPPIN* WHEELIES IN A 
RING 


SIMPLIFYING 


ACTIVITY 
- mNIPULATTVE 


26. 


PEOPLE RATIO 


SIMPLIFYING 


ACTIVITY 


.27. 


SURFACE AREA AND RATIOS 1 


SIMPLIFYING ' 
SIMPLIFYING 


ACTIVITY 




SURJ;ACE AREA AND RATIOS 2 


ACTIVITY 


29. 


VOLUME AND RATIO 1 


SIMPLIFYING 


ACTIVITY 


30. 


VOLUME AND RATIO 2 


SIMPLIFYING 


ACTIVITY 


31. 


.CUBISM 

1 , 


SIMPLIFYING 


ACTIVITY 

> 




• 







I 



♦ 
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RATIOS BY PICTURE II 



I . I > I I \. M 1 < ■ 1 U 

i ! 1 1 



s 



Write the equivalent ratios suggfssted by each of these pictures. 



flasl^lighta for every 4 batteries 

flashlights for every 6 batteries 

flashlights for every 8 batteries 

flashlights for every 20 batteries 



B 



0 A 




8 horseshoes for every 
12 horseshoes for every 
16 horseshoes for every 
28 horseshoes for every 



.horses 
ahorse 8 
.horses 
^horses 



c 



O O 

o o 
o 




tires for every 6 cars 



tires for every 50 cars 



o) aooo 
oooo 
oooo 




egg cartons for every 144 eggs 




_ ice cream cones for every 30C 

_ ice cream cones for every 45c 

_ ice cream cone:^ for every 60c. 

_ ice cream cones fpr ^.^^7 90c 



F E 



24 inches ^ 2 feet 



inches for every 1 foot 
inches for every 3 feet 
inches for every 5 feet 




25c for 3 




50<^ for every, 
75c fox every 
$1.25 for e^very 
$2,00 for every- 



. candy bars 
.candy j>ar8 
; candy bars 



^candy bars 



• 





Materials: 2A bllie cubes and 24 .red ^ cubes 

Activity: " \ * 

A. Use 1 B and 2 R. 

I. The ratio of B to K ii 




Use another group o-f I B and 2 R. 
2. The ratio of B to R is now 2 



Use another group of 1 B and^ 2 R. 
3. The ratio \of p to R is now 



6 . 



4. If you continued using groups of 1 B and 2 R, 
write the ratio of B to R that you would get. 



Each ratio was formed using groups of 1 B and 2 R . 
The ratios are equivalent ratios > 



B, Use 4 R and 3 B. 

1- The ratio of R to B is 



Use another group of 4 R and 3 Bi! 

2. ' The ratio of R to B now is : . 

Use another group. 

3, The ratio of R to B is now : , 

A. Continue using groups of A R and 3 B. 
Write the ratio of R to B* ' 

^ — = — , • LS« , ^^.M... • ■ ^4r„ J .^Ar,„ • . 






K \ 1 IP 




ILm jL .a J J 





Each ratio was fonned using groups of 3 R and A B* The ratios are egu iva 1 en t rat lo s « 
C. Use those groups and write equivalent ratios. 

@ 1^4-, [^^ 
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A 






1 1 1 u i V .1 1 1 1 II J 
K.\i !(^ 



> 



Materials: 24 blue cubes and 24 red cubes 



means red cube. 



Activity: 



C. 



Use 8 B aM.16 R.. 



1. The ^atlo of B to R is ___: . 

Separate each color into two equal groups 

2. Using one group of each color, 
" the ratio of A to R is __: _8^, 

Separ<^te each^group into two smaller 
groups. 

3. Using one smaller group of each 

color, the ratio of B to R is _2_: 

Separate again. 

4. Using one group of each color, 
* the simplest ratio of B to R Is : 

The fa ties above are equivalent ratios 
Each can be forraed using and R 

B. Use 24 R and 18 67 

1. The ratio of R to B is : . 

Separate each color" into three equal ' 
grciups. 

2. Using "one group of each color, 

the ratio of R to B is ^ . 

Separate -each group into two sniall^^ 
groups.^ 

3. Using one smaller group of each 

color, the ratio of R to B is 

Separatii again. • 

4. Using one gi;9up of each color, the 
simplest ratio of R to B is '-r-^ . 

' The ratios above are eq uivalent ratios 
Each can be formed using R and 





B, 

Find the almplast ratio that could be used to form these equivalent 
. !• 8:4 4. 25:40 

2., 18:30 5. 30:100 

••..n f3^* i .^/A? ■ 6. 180:150 ' 



ratios. 



f!ti;;A ''■|v>M: 1 ,(!-.>f'.j',..>i S •"H'JV"':'* 
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ANiriAL RATIO 



en 



1. 



2. 



3. 




/3 H 16 





How iG^ng is the fish? 

How long is the anake? 

Write a ratio to compare the length of the snake to the length of 
the fish : . 

How many fish placed end-to-end would be needed to have the same 

length as the snake? _ 

Tine snake Is ____ times as long as the fish, 
^ Find two lengths on the ruler, so the longer length is 3 times the 
shorter length. ^ and ^ 

l^Jhat are the two shortest lengths (whole number of centimetres) on 

the ruler, so that the longer is 3 times the shorter? ^ and 

:J ,'(f) 



Write the ratios from (e) 



and (g) 



These ratios are called equivalent ^ ratios . Can you see why? 
Write another ratio equivalent to the ratios in (h) : 



Write a ratio to compare the lengths of the gerbil to the snake 



The gerbil is 



times as long as the snake. 



Find two lengths on the ruler, so the shorter length is ^-^ of the longer 
length and write their ratio ^ ; ^ 

Find the two shortest lengths, so the shorter length is o/ the longer 
length. and 



Write the ratios from (a) 



(c) 



These ratios are equivalent ratios because the shorter length is ~ of 
of the longer length in each case. 
Write another ratio equivalent to'fche ratios in (e) 

Write a ratio to compare the length of the gerbil to the length of the 
The gerbil is times as long as the fish. 

Find two lengths, so the longer is 1 1/2 times the shorter. ____ and 
Find t;he two shortest lengths > so ^e longer^ is 1 1/2 times the. shorter. 

^ and _____ . , . 

Write the ratios from (a) ; ^ _ , (c) : , (d) ^ _ ^ ; _ \ 

These ratios are equivalent ratios because the donger is 1 1/2 times the 
shorter. 

Write another ratio equivalent to. the ratios in (e) 
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EQUIVALENT RATIOS WITH GEOMETRIC MODELS 



y-ry 



A series of equivalent ratios can be generated by keeping the shaded 
area and total area of a figure cpnstant but changing the number of 



parts 



EXAMPLE 3 



I 

4- 



iCXAMPLE 1 
* it'/ 

. I ♦ I. V*.*. 



I 



I 



4- 



•:-i:;-t-.- 



! I 



T — y 



• • ' « • • 
• ^ • • • ' 



2:3 



1:3 



2:6 3:9 

V 

EXAMPLE 2 



4:12 







An.*.... -•Iw^ t^^? 


* % • • • 


• • • • ♦ • • 


• ♦ " * • • 1 


„. , ! i 


1 



8:12 



2:4 4:8 
Sample questions in example 1 might be:; 

1) Has the shaded area changed? 

2) Has the size of the square* changed? 

3) Can you see a ratio of 1:3 in each diagram? 
^jtudent worksheets can be developed to: 









1 — 






1 — 




— 1 


.1 1 ■ 


i , 




^, 









1 1 




1 . 


1 




1 


— t— 

■1 J III ■* u-J-rr 





1:5 • 4:20 i 

b) partition the figures ^to show the equivalent ratios 

— . 1.— . . . . . . r — - I r;'i ■ " " "•' " '" 1 ■■ ■^^ ' Yj""'!.' ' " '-^ 



?3 : 15 



• ■ • 



1:4 2:8^ 4:16 . 5:20 

Thes© activities can give an intuitive feeling for generating equivalent 
ratios by the algorithm of multiplying both terms of t|ae ratio by some 
^ number. The models show how the number of shaded parts and total parts . . 



are both doubled, triple^d^ etc. 



.1 '11 ( I 
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Results of Quiz I 




Jo« 


3 


fight - 


2 


wrong 


Sally 


3 


right - 


2 


wrong 


Jean 


3 


ri£,ht - 


2 


wr'ong 


Tammy 


3 


right - 


2 


wrong 


Bob 


3 


right - 


0 

A. 


wrong 


Pete 


3 


right - 


2 


wrong 


Mary 


'3 


right - 


2 


wrong 




In fact, every one of the 22 students 
In the class got 3 right and 2 wrong. 



Fill In thG chart for the first 8 s'tudentB 



of^ sivoem 


RIGHT 






I 


3 






^^^^ 


6 


if . 












H 








5 
















7 








8 









a) 



b) 



c) 



For 4 students the ratio of the 
total number right to the total 
number wrong is : . 

For 15 students the ratio of the 
total number right to the total 
number wrong is : 

For all 22 StudenCs the ratio of 
the total number right to the 
total number wrong is 



No matter how many students are used, there are alx>rays groups of 3 right answers for 
every 2 wrong answers. Because of this the ratios in the chart and in the questions 
are called equivale nt ratios- 

d) Write a ratio equivalent to 3 rights to 2 wrongs for: 

1) 12 students ^ 2) 16 students ; • 3) 21 students : 



v^'W rVl'i : 'Mi-- t ':. I 1 ■ I t 1-; IM,--'. 

ri»;;,\ ■!'••;;'••!: a,-!, iv; i i. in 

. . ..jui '.•. HI ! 
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EQUIVALENT RATIOS BY PATTERNS 



I ! 



^ ^ d //, 



UtwelopW the concept of equivalent ratios by using patterns can be accom-- 
pllshed as a bell woHc, warmup, or mental arithmetic drill at tij^ beginning of 
class. These activities can be started in advance of the Vutroduction of ratio 
notation by presenting problems with different word phrases in place of the colon, 

Examples of problems which can be prepared for an overhead or the blackboard 
might be: 



1) $ A for 
$ 8 for 
•$12 for 

for 

^ for 
for 



hour 
hour 
hovir 
hour 
lK)ur 
hour 



8 work. 
8 work, 
s work» 
s work, 
s work, 
s work. 



21 



30 students for every 

studf^nts for every 

students for every 



1 
2 
5 



300 students for every 

students for ev^ry 

students for every 



V 

class . 

classes. 

classes. 

classes. 

classes. 

classes. 



Various ratio notations and ratio tables can be used. The pr<^blems might 
start with the "unit quantity" given (see 3, 4, 5) and then develop into ones 
where the "unit qUantfty" must bje found (see 6, 7, 8). 



3) 



5) 



1 


to 4 


2 


to 




to 12 




to 


5 


to 




to _ 




to [ 


1 




5* 


10' " 



4) 



10 



6) 



16 



7) 



18 to 

to 

12 to 

to 

to 

to 



.16 



40* 



8) 



12 



10 a _ 

20' ' 8' » » ~~ 

Rates that students would be familiar with can be given in the form of ratio tables 
(see 9, 10» 11). 



9) 


miles 


50 


100 




200 


250 






hours 


1 




3 
















10) 


typed 
words 


43 


172 




86 








minutes 


1 








5 
















11) 


pounds 
of meat 


4 


1 


2 










cost 


$6.00 


-r- 




§4.50 


$1^.00 







In each" problem provide a few blanks far students to write their ovm equivalent ratios. 
The development of this techtjique will be useful in the solution of simple proportion 
problems ) such as: A bagger in a supermarket works 2 1/2 hours and earns $8, How 
much would the bagger make in 10 hours? 1 hour? 

This type of solution avoids work with Possible Solutions; 2 1/2 hours at $8 

cross products and division using fractions. 5 hours at $16 

10 hours at $32 
. , ' * 1 hbur at $3.20 
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EATING. CONTEST 




Harry, Morgan, and Eddy had a 
haniburger eating and iflllkjihake 
drinking contest. 




Harry ate 2 hamburgare^or every 1 hamburger Eddy ate. 

a) I'lho ate more hamburgers? Harry or Eddy? 

b) How many hamburgers did Harry eat during the contest? 

c) Fill in this chart of p08sil:^ilitie8,>^^ ' 



NOnBBR OF Hmwmt 

NARRV ATE 










10 






Z6 








EDDY 


/ 




3 






7 


10 




« 







a) l^P'drank the moat milkshakes? Harry, Morgan or Eddy? 

b) Fill in this chart of possitj,ilitie8» 





3 




9 


/2 






18 










HARRY DRANK 


1 


, 








8 




II 









3) Harry ate A hamburgers for every 1 hamburger Morgan ate. 
. a) Fill in this chart of /^poasibilities . 

b) Who ate more hamburgers? Morgan or Eddy? 



MORGAN ATE 



HARRY ATE 



/ 



\ 



8 



/6 



7 



36 



Morgan ATe 


/ 


Z 






5 














HARRY ATE 






1 


16 






HO 










eODY ATE. 






— 

6 




* 


/6 




1% 
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REDOING RATIOS 



Here is a diagram showing two strips of different ' lengths. The ratio 
of the lengths of the two strips is 1:2^. \J 



1 Unit 















~ Units 




the same two stirips d^vidf5^^'V^^o half units 


• 




K X 


! 






1 


. 1 





2 lUilf Units 



5 Half Units 



Ratios are usually written with whole numbers. The ratlp for the 

top diagram, 1:2^, can also be written ag 2:5. 

1 

1.' Tills diagram shox^/s the ratio 1:1—. 



By dividing each unit into thirds, the 
ratio of the lengths of the strips can 
be written : 



1 Unit 

TT 

._.,{... .An,.. 







1^ Units 


L 


* 





2. Use a metric ruler, add lines to these diagrams an<^ write the ratios of the 
lengths i^ith whole .numbers. \ 



(a) 



1 Unit 



l- Units 
4 



(b) 



1 Unit 



2~ Units 
4 



'71 




(c) 



2 Units 



3^^ Units 



(d) 



3 Units 



4- Units 




(e) 



> 4 { 



Vt Units * 



27 Units 
4 



V 



r 



(f) 



l-r Units 

o 



2 Units 
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THE OLD BALL GAME 



U.\ MO 



t 

I 




Because of rainy weather Adaras JHS has played only 10 baseball games 
and won 6. Burrtell JHS has won 4 of 6 games, arid Cale JHS has won 7 games 
out of 15. \> 

According to their records, can you tell which Ig the best team? • 



Write a ratio for the number of games von to the 
number of games played for each team. 



Adams 



10 



Burnell 



Cale 



30 



30 



30 




New, which Is the best team? 



Vfhat number of games can 
be used to write equivalent 
ratios for these three 
.teams? 

Which team has the best 
record? 



TEAM 






RATIO 


eciuivA- 


DAW/50N 


15 






• 


ELLIS vJHS 


18 








FORD CTHS 


8 


lO 




* 
• 




Assume the teams wUl continue to win at the same rate, and write an 
equivalent ratio for each, showing the record after 30 games have been 
played. (Why are 30 games used to compare the ratios? Could another ^ 
number be used?) 

Adams : Burnell : Cale : 





HITS 


AT" aAT 






' AL 


6 


25 




: I50 


P(LL 




15 




:/50 


CLYDE 


7 


3o 




• I50 


PON 


^^ 






: 150 



If each player continues to hit 
at the same rate, who will have 
the most hits after 150 times 
at bat? 

Explain why 150 is used to 
write the equivalent ratios* 



Check the newspaper to find out how 
league standings and batting averages 
are written. Can you figure out what 
these tt^ean? 



erIc ^ 




( ' , ♦» ■ 



pi 
i 1 



Materials needed; 



Stopwatch 
Tape measure 
Bicycle 



■•.ft * i 

\' I ' . 



1 , ! I , 





3P,Mc,_ 


1 VlfV|«U+# 1 


W+ 


/ 
1 


( 1 



(1) \']&lk in a straight line for 15 seconds, 30 seconds and 1 minute. Re- 
cord your rate in the chart above. 

(2T Find the speed for each of the below in feet per minute, A calculator 
can help with the computation. 



'%■ 















• 1 














200 wph 








|00ud$/m 10 sec. 




I m\ l€t in 4 win- 



:9m. 



(3) The sp^ed^of the sprinter is times faster than your walking rate. 

(4) If the speed of the. dragster is 200 times an adult's walking rate wJaat is 
the adult's speed? ^ 

(5) Outside, find your speed for riding a bicycle 15 seconds, 30 seconds and 
1 minute. Record. 




30 sec 



-feet 



.feet 



(6)- How does your blcycle^speed compare to your walking speed? 



; Vi'i : 



, r f 



J 
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RECTANGLE RATIOS 



Mrt^erlals needed: Metric meai^jurlng tape, motrd stick, and/or metric ruler. 

Activity; On your paper make a chart like the one below. 

Measure and record the lengths and widths of 5 
• objects in the shape of rectangles In your 
cliissroom. For large objects, meaaure cbrrect 
to Che nearest decimetre and for eniall objects 
measure to the nearest centimetre. 




S 
I 



RECTANGLE 


LENGTH 


WIDTH 


RATIO OF LENGTH TO WIDTH 





































n. 
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a) Without measuring^ make an estimate of the 
ratio of the length to the width of the door 
to your classroom. 

b) Meaaure the length and width and find the 
actual ratio. _ 

c) Use the width of the door. What would the ' 
length bo ij[ the ratio of the length to the 
width is : * 

2:1? - 

3:1? . - ^ 

5:1? 

a) Measure the height of the chalkboa£"d. 



l^) l^Jhat would the length be i^ 'the. ratio of Che 
len'gth to the height is: 

6:1? . . / 

*4:X? 



a) Measure the length of the top of your 
teacher *s desk. 

b) \^hat would the width be H the ratio of the^ 
l^agth to width is: 

2:1? * 



3:1? 

13(; 



A 




DESIGN 



20 



5d 




Start with 1 and use a line segment to connect each point with, another point so 
that the numbers joined are in the ratio 1:2. For cxawpXe, connect 18 to 36* and 
connect 37 to 74. 
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START AT EACH SPIDER AND FIND A PATH TO THE FLY USING EQUIVALENT RATIOS. 



J<A I 1 n 



m 



m 



CHDOSr 
A COLOR 
Fon, BACH OP 
THESE WKri03 . 
SHO%V THE CofaOl^ 




BBSit^ THE 

EquiV4iBMT 

RATIO. 



\ i ■ . U..1 i I ! 1 n. . u »M* 
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/c>6>5D etoB iS-tbla HtoS 5:30 ^:IB 50:100 6.*/8 



^ . /2i5b2V 50;&>^ 5-60/0 * 3t:o9 



/6:20 20:25 ^.700 5:50 '/a:36 ^ 6*65/0 3tb/2 



IOijol6 



ys to i'o 



BtolB 8to/6 zto^ 



2/;2V 2p:ioo 3:6 /o:/oo # iL ^ 

/6 3Z /6 



141 



TO nUD THE. ANSWER:, WUITG. THE IZllZZ Or CACU 
*^'(?ATiO A60VE: AM EQUIVALENT RATIO lU THtCWyVRT , 
J BELOW. USE EACH RATIO OWUV OUCE. SOME Q.kT\OS 
[ IM THE, BOXES WILL WOT HAVE AM AHSWER. 



I. 2. *k> i 
A. 33:11 
a 21 : 5G 
E. 50 to 100 
T 4 to I 
X. 10:5 
M. 3 to 5 



M. 44:4 

B. 15:20 

H. \4 to )e 

L. 5 to 50 

a 5:25 

L. 3:30 

Y I to a 

A. G to 2. 



a 3 to 6 
A. €0 to 20 

T 20 -k) 5 
a 2 : 10 
C. 4 1b5 
T 4b% 16 
A. 39 : 13 
H. 35:40 



It Wi 



10 



or 



0) 

» • 

o 



-4 
0 

00 



o 

01 



:ric 



0 

o 























****** 




00 




(P 






0 


to 


to 


to 


to; 


tol 


to 




0\ 




8 






0^ 





4^ 



0^ 



0^ 

to 



CD 



0^ 



» * 

CO 
0 



o 



0 



O 




PATIO DOHINOES 



Wanted : ' 
2 or more players 
Set of ratio dominoes 
1 gallon of enthusiasm 



Those are the rules: 

u) All dominoes are placed face down 
on the table. 




i I 



b) Each player draws 5 domipoes one 
*at a time. 



c) 



The p^layer drawing the largest 
double ^(equivalent rati6 on both 
parts of the domino) plays it in 
the middle of the table. If no 
player gets a double in the 
first 5 draws all players 
continue to draw in turn un-til 
someone gets a double. 



d) The next player to the left tries 
to play a domino on the end of 
the double. If a play cannot be 
madei^ the player draws e^ftra 
dominoes until he can play. Play ^ 
continues to the left. 



|9:| 




i 


1:3 


Itr>3 






This domino can be played on 
either end of the double. 



e) All doubles (except tKe'first) are placed at right angles to give more places 
to play. 



Ilk 10 



|:3 



/«3 




f) The first player to play all of his dominoes Is the winner. 
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RATIO DOMINOES (continued) 
CONSTRUCTION HINTS 



a) A suggested sl^e Is 3 cm by 6 cm. 

\i 

b) The dominoes can be mad© from note cai^ds* tagboard^ poster board, or scraps 
of lumber. (Perhaps you have a student that would like to cut the lumber 
as an extra project/) 

c) The following are suggestions for a set of 45 dorainoes made using the ratios 
1:2, 1:3, 1:A, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, Of course, you may choose any 
set of ratios that you want. Each is paired with an equivalent ratio to form 
nine doubles. Then^each is paired with all other ratios to form the remainder 

- -o£ the^domiuoea* - - - - . - _ - 

d) For each ratio the three ratio notations should be used, 1 to 2, 1:2, and ^, 
and also two equivalent ratios are needed, say 5:10 and 50 to 100. 

e) Suggested pairings for the 45 dominoes. 

1:2 Jj4_ 1:5 1;6 

f . 1 to 2 1:3, i I", 2 to 8 1 to 5, 1:6, ■— 

50 1 • 3^ 1 ^ / 25 20 - 1 . r 1 . . 6 - ^ _ 

100' 3 -g. 1 to 4 Yqq, — 1 to 5, 1 to 6 1 to 7 

1 • i> 1 

1 to 2, - 1:3, 1 to 5 1:4, 1 to 6 ^, 1:7 ~, ) to 56 ' 

^ 3:6, 2:10 i, ^ -1 to 4, 1:7 xo^'^ ® ^ ^°'^» 

1 to 2, 5:30 1:3, 2 to 14 2 to 8, ^' 9 1-6, 1 to 10 

I", 2I ^ to 12, 1:8 ~, 2:8 1:5, 1 fco 10 

5:10. I i 1 to. 9 1:4, ^ . ' 

10 



1:10, 



1:2, ly^ 1 to 3, 

50 



100 



^1:7 'ill 111 iiM 

y, 1:7 1:8, 1 to 8 ' 1 to 9, 2:18 -g-, 10:100 

1 1 1 ^ <« /\ li 

28* 8 . 8' 9 ' ^ ' To 

^ 1:7, 1 to 9 1 to 8, 5:10 

1:7, 1:10 
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MONSTER 
RATIO 



You will ncyd th<i 
Monster Ratio carda 
and 2 or more players. 



Rul es : 




a) The dealer deals out all of the cards, one at a time, tt> the playerb. 



b) All playeps lay do\>m the matches in their hands. A match is two cards 
showing equivalent ^k^ios.. ^me examples of matches are shox-zn. 





c) When all matches have been laid down from the players' hands, the dealer 
draws a card from the hand of the player to the left and, using the card, 
tries to make a match. If no match can be made, the player keeps the card 
in his hand. 

d) The player to the left then draws a card from the next player, and so on, 

e) TUe player that finishes the game holding the Monster card la the loser.- 
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MONSTER 
RATIO 



DIRECTIONS FOR MAKING RATIO RIJJIMY 
AND MONSTER RATIO CARDS. 



a) The deck coniJlats of 5A cards 
wl^th an additional Monster card, 



b) There should be 6 cards far each ratio used, 
3 cards using^the 3 ratio notations, and 3 
cards using equivalent ratios. For example. 



, 1 2 
1 to 2, 1:2, 4i^o 8, 50:100, 




c) If possible, one pf the equivalent ratios 8hoiy|d be expressed with 100 as 
the second terra ^as readiness for percent. 



d) The choice of ratios is left to the teacher with these suggestions. 

Perhaps two decks, Ratio 1 and Ratio 2, could be made wfth 1:2, 1:4, 3:4, 
1:5, 4:5, 1:10, 3:10, 7:10, 9:10 (those aU^easily con-v/ert to hundredths) 
as the first deck, and 1:3, 2:3,v2:5, 3:5,^:6, 1:8, 3:8, 5:8, 7:8 as the ) 
second deck. \ 
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e) The cards- can be made from 3x5 note cards. By cutting the note cards into 
two 'i X ^ cards you will have convenient sized cards. Blank cards with 
. rounded corners may be purchased at the rate of $3,30 per 500 cards. These 
cards must be ordered on an order form that can be obtained from: » 



Personalized Instruction Center 
NCEBOCS 

830 South Lincoln 
Lpngmont> Colorado 80501 
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a) 2-5 players are needed. 

b) Each player i& dealt 7 cards. ' 
e^— 3Ch^ remaining cards are placed 

£ace down to form a stack with 
the top card turned up to form 
the d^Lscard pile. 
The playqr to the left of the 
dealer draws the 4rOp card, either 
from the stack or the discard 
pile. A player must discard each 
tum^ 

Each player tries to lay his 
cards on the table by: 



d) 



e) 




1) Making a Type I book of 4 simplified ratios having'the same ratio notation. 



Type I 




2) Making a Type II book of 3 or more cards that show equivalent ratios. 




3) Playing a card on a Type II book already played by someone else. lU or 



12 



could be played on tifie above book. 



f) Scoring 

1) Score 5 points for the first person(to lay down all hie cards.^ 

2) Score 1 point for each card laid do\m, 

3) ^ubtract 1 point for each card not laid down. 

4) First player to get 30 points wins the game 
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ANIMAL AGES 



Average Life Span (In year@) 




Bufjfalo. - 20' 




ant - 50 




Gorilla - 25 




- 15 




Rabbit - 5 




Ch'impanzee - 30 



Write a ratio comparing -the average life spans of tljiese animals. Then simplify each^ratlo, 
'a) Buffalo to Rabbit . - : « : _ ^ , , 

b) Goring to Elephant J : ^ \ 

c) Chimpanzee to Cat _ _ \ ^ 

d) Rabbit to Buffalo ; ^ , , " • . * 

e) Chimpanzee to Elephant 



f) The ratio of the average life span of the Buffalo to Maim is 1:3, About how 
years c«n Man *expect to live? ________ 



many 



g) * The ratio of the afverage life span o^ a Gorilla to a Gerbil is 5:1. About how 

long can a Gerbil be expected to live? 

h) The ratio of the/ average life span of a Buffalo to a Guinea Pig is 5:1, About 
how long can a 9^ine^ Pig be expected to live? . 

i) The ratio of the average l^fe span of a Cat to a Dog is 1:1. What is the 
expected life span of a Dog^? ■ ^ ^ _ '.„.,.. ► ^ . ' 

j) The ratio of the average Xtip spans of a Bati a Cat> and a Grlzsjly B^^ar is 1:3:6. 
About how long is the averag^ life span of a Bat and a Grizssly Bear? ' " 



5 \ : 
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I , (■ .f t lit- ^( h,i I' ( .IV t u,j 1 

nurnln M ( o 1 I lul t III**;** 

! .1 1 t o . , I t i b I V - ^ 

writ** li 1 .i( 1 1> i u 

I ll*- ! M t i t » t ' i , 

.i) M.ilf. ti> It'in.llrs in voui rl.iss i ^^ to 
[>) :iltuKM\('» in ViMu rl.is>; to all sliulfiUs is 

T^'NJi in. ip.iL. to .il 1 stmlouis is (o ^ 

il) ioVk*. to tVtTvono in Si'hool is to 



ox 
t o 



or 



a ) li-naio (•-.irluMs to iijalo l<\u*ho!"s is 



oi 

o I' 

I o 
I o 



OI* 



or 



or 



ii'iii.ilo t»sU'lio^s Lo lot,il liMiiirl'S IS 

\\)' M.ilo i»>oks to .1 oni.H o rooks is. to ot 

11) ."^l.!!*- |u i nr i |>.i 1 j: lo loni.ilr priiu-ipals i >^ _ 

i) iM'iM.ih- 'iori ol .tr i o.s to jn.ilo ?%orrrl;Mios is lo 

■j) Ail itMoh.Mr; lo all slinlmls is to ov : 

!'ti{M 1 lo.tolior K.il io is I ho l•loso^;l wholo mimhiM" ol .siuticnl s 
" l.o.iciio! , l*oi ox.uuplo, in a .solu^ol with 2?J^ studonls and 10 
I h»' pup i 1' I <Mrl^"r r.U io 1 JL'A lo 10 oi alxuil .i/\ 1 • 

k) 'I'inii iho pup i 1 - 1 o.u'ho!* ratio lor ViMir st'*hool, : 

M ixuk] (h<- puv i 1 'I'ounst' 1 or ratio It^'^ou!' srluM>l. : 



l(U 
t i'iU 



c\u-h 
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From a world almanac £ind 

(a) the number of s^etpators in Congress \ 

(b) the number representatives in Congress ______ 

(c) the ratio of senators to representatives is 

or about : "~ 

How many senators does your state have in Congress? ' 
How many representatives does your state have in Congress? _ 
Write the ratio of senators to representatives in your state 
Are the two ratios equivalent? 

In^the 94th Congress the House of Representatives has 



Democrats and 



IRepubiicans \ - The xatlo of Democrats to Hepublicans Is abOQt 



What is the ratio of Democrats to Republicans in the House of Representatives 
in your state? : . . 

There are 16 women in the 94th Cong>ress. All serve in the House of Represwtatives, 
The ratio of ^romen to men is ; , or about 1 woman for every' men, 

The number of representatives each state has is based on the population of the 
state, Oregon has. 4 represeotatives out of 43i5 or about 1:100. If the -population 
of the United States is about 200,000,000 people, approximate the population of' 
Oregon. . " 

Check in the almanac to see how close your approximation is. 

Upe 2^000,000 people as the population of Oregon and approximate the population of 
these states. 



Sto-te 


NuVYiber of , 
* 

Rcpr^sertttocVives 


Appro3«."\ mate 
Population 


Actual 
PopuiatiOn 


Tenv^ssee 
^ame 
MassachuseHs 

Nevo-da 
Col\ i -PoriAi C3U 

































On a map of the United States color the states according to the number of 
representatives. 



1-5 
6 - 10 
11 - 15 
16 - 20 



Red 

Orange 
Yallow 
Green 



21 
26 
31 
36 



25 
30 

35 ^ 
more 



Blue 
Purple 
Violet 
Black 



Can you see^an area of the United States that has a large population? a small 
population? 
■ *^ 
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Whe^li^S ly-A-vRmg 



i 1 1 



Use spirograph rings and wheels for your experiment • 

Look at the patternn below. Can you decide which rings and wheels have been 
used to draw each of them? It you think you know, try draw*^ them to see whether 
or not- you are r^lght. 




Examine the two rings In the set. Both have 
many numbers on them.. One ring has 96 and 144. 
This means there are 96 teeth on the inside of 
the ring and 144 on the outside. Look at one of 
the wheels. The largest number tells you how many 
teeth it has. 

1) Use the 96 ring and the 32 wheel. Draw 
a pattern with It. 

2) How many loops are there on the shape? 

3) How many Vljnes must the wheel go around 
the inside of the y|"lng^^fore the patted begins 
to repeat? j 
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Use the Information In Che cable lo draw more shapes. Before you start 
drawing, try to decide how many loops the shape will have and how many times 
the wheel will have to go round the ring before the pattern is repeated. You 
select the ring and wheel yizos for the last experiment. 




96 


32 






9G 


:3Z 


3 




24 














1Z__ 








» \ 






t05 


" 75" 












96 


48 














105 
















9G 


5G 































Km 



! -Ill I 1 • , ( 



oan you oxpiam way you luwe to go aro\jina tne- msxae or cne ring a numi 
of times to complete some shapes and why A certain number of loops appear? 

7i 



(1) Predict how many loops you ^±11 get with'the 
105 ring and the 60 wheel. ^ Check 
your answer by drawing the shape. 

(2) Use the 96 ring, l^ich wheel would you use * 
to get a shape that has 16 loops if the wheel 
goes around the ring 7 tli^es before the pat- dZ. 
tern repeats? , 

(3) Draw some more shapes. Predict how many 
loops each shape will have before you draw it* 

(4) Look at the shape on the right. It wasAiiade 
^ using a 96 ring. By counting the loops, can 

you decide which whe^l was used? 
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PEOPip RATIO 



1, .,1 



i; \ i I . 



Population density is. tho avercJge number of people for each square mile of 
land considered. It ia computed by comparing ^tho total population tcr\he total 
land area. To make thLs? ratio meaningful to students modified population densities 
can be Investigated. * 

Gather data from the students informally during class discussion, 
a) Pind the average number of people per , household for the class. Example: 
There are 28 students in the class, each from a different household. Each 
student reports the number of people living at home. These numbers are 
added to obtain th® total population, say 1Q5. The ratio 105:28 ia about 
equivalent to k'.\ or 4 people per 1 household. 
Find the average number of pets per household for the class. 
Find the average number of dogs (cats) per household for the class. 



II. 



b) 

c) 



Use 
a) 



b) 



c) 



(Popula-^ 



local census data and an almanac ♦ 
Have students find the po]^ulat lort density of their city (county)., ' 
tion figures can be obtained from census dat^ which is usually filed in 
city libraries.) Has the population density increased or deci^eased in the 
la,st fifty. years? What are some of the changes that occur in the community 
when the population increases (decreases)? How are Jobs, transportation 
systems and housing affected? 

Have students find the population density of their state. Compare this 
density to 'the population density of the city or county. Compare the 
densities of nearby states, l^iat conclusions can one' make? 
Ask if there are students who have visited or lived in foreign countries. 
Have students make ^ chart '.of these countries which includes the population, 
area and population ,density foK each country. 



Country 

U.S. 

Canada 



Population (1970) ' Area (sq, miles) 
203,235,298 . ,3,536 ' 



Population Density 
203 51 people 



1 sq. mile 



Mexico 



Compare and discuss the populatdpn density of the dif f erent "countries * 
^ l^/hat problems result from high' population densityTj^ 

III. Have students use the almanac to find the birth rate for the foreign countries 
listed in II. (c). 

Does the birth rate have any relationship to the population density? l^That ^ 
effects does the ^'population explosion'* have on population density? Why dp 
some countries have higher birth rates than others? 

Discuss the ''population explosion" problem. Predict the population of various 
countries by the year ^000. How will the predictions affect the population 
density^ . , ■ < ; m . 




SURFACE AREA & RATIOS 1 



I ! 



EDGE 



Mat^*rlal8 needed: A sot of 125 centimetre cubes 
Activity: ' 

■ 0 

a) Use 1 cube* Call It the unit cube, 

b) How many faces on the cube?. * ^ 

c) Each edge is 1 cm, so each face Is V cm by 1 cm or 1 cm 





d) The unit cube has a surface area of 



K 1 cm or 



cm 



Build a model of a larger cube» so all edges are 2 \:m, 
You should have used 8 cubes; 

What is 4:he area of each face? ^ 

What is the area of this cube? 



6 X 



or 



Continue to make larger cubes with edges of 3 cm, 4 cm, 
5 cm . . . u'ntil you run out of cubes. Find the surface 
area of each cube and record it in this chart. See if you 
can finish the chart vnp to a cube that has an edge of 30 era. 




(J) Predict the ratio of the surface area of a largfe cube to the 
• surface area of the unit cube it the large cube has an edge Of: 

a) 



b) 
c) 
d) 



20 cm 
12 cm 
1.5 cm 
n cm 



ERIC 



i57 



? 



SUHFACE l^'iFA & RATIOS 2 



, 



Materials: A afet of centimetre cubes (at least 200) 



Activity: 



MODEL 1 



® 



a) 
b) 

c) 




Make a 3 X 2 X 1 model from the cubes. 
Each face of each cube has a surface area 
area of 1 rm ^ 
The model has 6 faces. What is the surface area of the 
2 , . 2 . . 2 



top? 
back? 



cm > bottom? 
2 

cm » left? 




cm , front? 

2 

cm , right? 

The surface area of the entire model is 



cm 
2 ' 



cm 



cm 
2 



Enlarge Model 1 , so it is twice as long, twice as wide 
and twice as high. 

Model 2 is now x x , 

In Model 2 what is the surface area of the top? 

2 



cm 



bottom? 
left? • 



2 

cm , 



front? 



cm , right? 



cm 



.The siJirface area of Modej^ 2 is 



cm''^ back? 
2 

cm^. 



cm 




.a) 



b) 

c) 
d) 



The ratio of the surface areas of model 2 to model 1 
is : or : 

Enlarge Model__l, so it is three times^as long, three times 
as wide, and three times as high. 

Model 3 is now x x • ' 

The surface area of Model 3 is cm^. 

The ratio of the surface areas of Model 3 and Model 1 
is : or : . 



hUm Use the results of Surface Area S Ratio 2 to complete this chart 

for models that have dimensions 4 times the dimensions of Model 1; 
5 times; 6 times. 









1 


3 x:2 X 1 












q x.G X 3 








V , 


5 






6 • ' 







Aatio uie !suR.^e Af<kA op this 
mooa. "TO THe sviw^cs of i^t>tx. \ 


88 : aa- ^ H- : 


; 1 




: 1 










« * 






Can you predict the ratio of. the surface areA of a model with 
dimensions that are 10 times the dimensions -^of Model 1? .i 
that are n times the dimensions of Model 1? ; 
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VOLUME AND RATIO 



iMtttor IuIh needed; A 8ot of canfeimeire cubea* 



0 




C 

Y'i 



U86 a centimetre cube as the unit cube. The volume of this unit 

3 

cube is 1 cm X 1 cm x 1 cm « 1 cm . 



Make 3 different models: 

a) one twice as long as the unit cube. 

b) one twice as long and twice as wide as the unit cube 




c) one twice as long, twice as wide and twice as liigh aar the unit cube 








2x1x1 ' 




2x2x1 




2x2x2 






0j ^lake '3 different models: 

d) one three times as long as the unit cube, 

e) one three times long and throe tiines as wide as the unit cube, 

f) one three times as long> three times wide and three times as hi^h as the 
unit cube. 

DIMENSIONS 




hODEL 

{h^J Make 3 different models 



g) one four times as long as the unit cube. 

h) one four times as long and four times as wide as the unit cube. 

1) one four times as vlong, four times as wide and four times as high as the 
unit cube. - 

RAt»6 of -ji^e vm)Avs oi? THIS r^DBu 



hode! 


























V 



The Jones have a swimming pool that is 2 'metres deep^ 4 metres wide and 7 
metres long. Mr. Smiih, who lives next doot, w^ints to build a larger pool. 
How many times as much water will Mr. ^Siiilth need if he builds a pool twice 
Qs long at^'twlce wide? 
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Mater lalB nee<|ud: A set of centimetre cubefi 



Activity ; 
(1) a) 



Use the cubes and^make this mod^l. 
The voluipe (in cm ) of this model is 



b) 

(2) MakeO models: 

a) One twice as long as Model 1, ]^ 

b) ^One twice as long and twice as wide as Model 1 

c) One twice as long, twice as Vide, aAd twice as 
high as Model ^l. 




MODEL 1 




(3) Make 3 more models: 

d) One three times as long as Model 1. 

e) One three times as long and three times as wide as Model 1. 

f) One three times as long, three times ^s widei and three times as high as 
Model 1. 




(A) Compare the simplified ratios with tt\e simplified .mtios in-^Volvme and RdHo 1, 
'15) If the simplified ratio of the volume^ of a model to Model 1 Is 16:1, how 
many of the dimensions are four times larger than Model 1? 
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Materials needed: Construction paper, eclsaors and 

paste, glue, or tape. 

Activity: (1) Copy tliis pattern on the construction 

paper. Cut it out and fold it on the 
dottdid lines to niake a cube with each 
edge 2 cm long. 




7^ 



(2) Use a similar pattern and make 3 
cubes with edges of 1 cm, 4 cm 
and 8 cm, 

(3) Make a table like this and write 
the simplified ratios of lengths 
of the edges, are^s of the faces 
and volumes of the cubes. 



Lenc^th of edges 
Area of forces 
Volurvie of cubas 



I cm +"0 Zcm 



\ 'A 



2cm \o 4 cm 



4cm to 8cm 




(4) Make cubes and a chart to ^ow the 
8lTnplif led ratios of 3 cubes with 
edges of 1 cm, 3 cm, 27 cm, 

(5) Compare the 1 cm cube to the 4 cm cube; 

1 cm cube to the 8 cm cube; 

2 cm cube to the '8 cm cube. 
Do you aee any pattetns? 



ERIC 



4^ 




RATIO: RATIO AS A REAL NUMBER 



TITLE 

1. A SPECIAL RATIO IN ALL 

SQUARES 

2. /^VERY SPECIAL RATIO 

3. PI'S THE LIMIT 

4. - BUFFON'^ 

5. CLOSER & CLOSER 

6. RABBIT^, PLANTS AND 

RECTANGLES , ACTIVITY I 

7. RABBITS, PLANTS AND 

RECTANGLES ACTIVITY II 

8. RABBITS, PLANTS 

RECTANGLES ACTIVITY iTII 

9. RABBITS, PMNTS AND 

RECTANGLES ACTIVm IV 

10. RABBITS, PLANTS AND 

• RECTANGjUES ACTIVITY V 



ft- 




OBJECTIVE 

APPROXIMATING THE 

DIAGONAL OF A SQUARE 

APPROXIMATING 

APPROXIMATING 

AI^PROXIMATING - 

RATIO AS A REAL NUMBER 

DETEimiNING THE FIBONACCI 
NWIBERS 

DISCOVERING RATIOS IN 
NATURE 

APPROXIMATING TOE GOLDEN 
RATIO 

CONSTRUCTING A GOLDEN 
RECTANGLE 

APPROXIMATING THE GOLDEN 
RATIO 



ITPE 

PAPER & PENCIL 

ACTIVITY 
ACTIVITY 
ACTIVITY 
PAPER & PENCIL 
PAl'ER & PENCIL 

PAPER & PENCIL 

PAPER & PENCIL 

PAPER '& PENCIL 

PAPER & PENCIL 
* 



1 
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A SPECIAL RATIO U\ ALL SQUARES 



All S<^uares ar@^ IKe Same sKape 



Al/ sc^uares are ^similar 




V! M' V . ■ ' 



Materials needed: Metric ruler and centimetre (or ^ cm) grid paper.\ side- 




Activity; 



diagonal 



(1) On the centimetre grid paper 'dravj a square 4 cm on a side. 
Measure the diagonal of the square. Did you get about- 5.6 cm? 

(2) Draw 'a square 7 cm on a side. Measure the diagonal. Is it^ 
about 9.8 cm? 

(3) Draw squares with the sides shown in the table, and measure 
the diagonals. 

Record the results on your paper. 



Side 
(cm) 



X 
Z 



6 



7 



Diaqonal 



tjocf io of 



— r~ 



1 
1 




! .f 



(4) For^each square write the ratio of the length of the diagonal 
to the length of the side. Then simplify each of the ratios ' 
by dividing the length of the diagonal by the length of the 
side. 

(5) The slmpj^ified ratio Is always al^,out __„:1. This means the 
diagonal of a square is about times the length of a side. 

(6) Use the at^^ fact to find the length of the diagonal of a 
square if the side measures 

(a) 1.5 cm (d) 3.8^cm ^ 



(b) 1.8 cm 

(c) 2.5 cm 



(e ) 5.7 cm 

(f) 6.5 cm 



Check these by drawing the squares and measuring the diagonals 
Challenge: Wmt is t!he length of a side of a square if the diagonal is: 
(a) 1.4 era? (b) 4.2 cm? ____ (c) 7 cm? 



r 





MatorlalB: Meti^^ Htick, cans of varying 
diameters, roll a of tape, small wheels, 
Btrlng or paper to wr^ip around olrJectH 

rrri in 



Procedure: N 

1. Place metre stick on a level surface* 

Measure the diameter of a can by pl*iclng it on the metre 
stick. Record on the chart. (See Diagram A*) 
3. Wrap string or paper around the can one time and measure 
the It^^gth of the spring or paper ♦ 
Record tlie measurement in* the chart* 
Caref ully roll a can along the -tiuitre stick for one 
complete turn to check for accurayy in step 3* (See 
Diagram B.) ' i ft \ 

Complete the chart. Use a calculiitor to find^the values 
correct to two decimal place's. 



4, 
5, 



6. 



OP CAN 


OF STRING- 


LENGTM 4- ' 


LENGTH - 


LEl^GTH X 


L E N GT H -7- 1 












1 




















■ X 






'■■T _ — 

























In which column are tire numbers* near ly the same? 



If you were careful in carrying out your experiments, you found that 
the circumference (length of the string) divided by the diameter of the 
can is about 3.1 or 3^2. This can be expressed as the ratio, 
circumference : 'diar\)eter ^ 3.1:1, which is approximately 3:1, 



To represent this ratio we use the Greek letter (pi), n is pronounced 



'pie/ 



n cannot be exactly expressed as a decimal, i\o matter how many decimal 
es are used. 

IT is approximately 



er|c 
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•DiA&RfOMlI 



•DIA&RAMUr 



Draw a circle with a radius of at least 6 cm, Mark between 8 and 15 points 
on the circle any distance apart. They need not be equally spaced. Label 
the points with lower case letters, ,.(See Diagram I.) 



s 



A: 

•JO • 



Connect consecutive points with line segments. Measure each segment and record 
the length in millimetres next to the segment. Add the measures and record the 
total In the top part of the table below,.' (See Diagram II.) 



Record the diameter of the circle in millimetres. 

Outside^^. the circle draw line segments that touch the circle only at the points 
9 you have already marked (a, b, c, etc.). Label with capital letters the points 
whete the line segments cross. You should have the same number of capital 
letters as lowerr case letters. Measure each new line segment and record its 
length as before. Add these measures and record 'in the table below. 
(See Diagram HI,) • \ 



Ivt^cord the diameter of the circle in millimetres, 



Compute^: 



Average of" totals 



Average. of totals 
• Diameter of circle 



Repeat the experiment with h larger circle*!*'!^ 




Total of measures of segments inside of the circle^ 




Total of measures of segments outside of the circle 
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P urp oae a nd Use 



This .activity provides the student with an alternative and hlatorical piethod 
for approximating, ir. In addition, the activity could be used as an exercise 
for meastirement with a ruler. A calculator would facilitate the computation. 

Su ggested Pro cedure; 

After the activity, Introduce the term circumference as the distance around 
the circle. Some sample ditjcussion questions could be: 

1) Do you understand why the circumference is smaller than the total of 
outside measures and larger than the total of inside measures of segments? 

2) Is the average of totals a good approximation to the c.ircumf erofice? 

3) - How does the number Of points on "the ci rc le a ffec t the" accurac y ? 

• Content ; 

T,, ^. average of totals 

The ratio closely approximates the ratio ^ 

circumference of a cir cle , ^ ^ ^ , 

diameter of^ie circl¥ * ^''^''^ ^^""^^ ^ = "^^^^ ^^^^^I^ l^'tt^^^^ is used to 

express g»t ratio — , since the ratio is a constant and cannot be 



diameter 



exactly expressed as a fraction or decimal. 
Historical Facts & Curiosities; 



1) 

2) 

3) 

4) 
5) 



Archimedes (287-212 B.C.), a great mathematician and scientist of 
ancient Greece, used a method similar to the one performed by thfe- 
atudents to estimate that n was between 3.140845 and 3.142857. 
In China Tsu Chung-Chih (470 A.D.) gave n « 3.1415924 which is correct 
to seven decimal places. 

Today with the help of computers n has been found to more than 500,000 
places. TT correct to twenty places is 3.14159265358979323846. 
The symbol tt -was first used in the 17th century. 

In 1873 using a formula and making the computations with paper and pencil 
.William Shanks of England computed pi to 707 decimal places. His repre- 
sentation of pi was used until 1948 when two men, using a computer, 
discovered that Shanks h^d made an error in the 528th decimal place. 



fa 



m 




'3. / ^ / 5 ^ 24 5 

6) ■ Another method is to set ir to' music! The music shown above represents ir 
in the- key of C, with F having a value of 3, D the value of 1, and so on, 

T 

An excellent source for Information about, n Is A History of rr by Petr 
Beckmann published by the Goletp -Press. 
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I METRE SQUARE 
CLOTH 



Equipment : 

10 toothpicks 
1 mo t re squa re o loth 

Mark the cloth with parallel 

lines. The distance between 

the lines Hhould be twice 

the length of a toothpick. 

The cloth will keep the 

toothpicks from rolling. .^.^^^^ ^^^^^ 

^ , . number number 

/-A people 



of pldcs of picks 
dropped touching 



• <> >r MP I 

.11 ii^M-. 



! 



: - i J ■ r" . . i i 1 

;..!■' i 5 ! r ; i 



A 
B 

c 

D 

e 

F 
G- 
M 































r: 






Place the cloth on a flat surface. Select a person to record the data and one to 
drop the picks. You may wish to exchange positions. 

Hold the 10 toothpicks a metre above the cloth and carefully drop them. Repeat 
this ten times. Each time record in Chart A the number of toothpicks touching 
or crossing a line. Total the number of picks touching and record in Column T. 
• Divide 100 by this total. Round to two decimal places and record in Column R, 

TT 

J J , . Repeat the experiment. Record in Chart B. Total the number of picks touching 
and add this to the previous total of toothpicks touching. (Sec Column T.) 
Record the new total in Column T. Piyide 200 by this total and record in 
Column R. 

^ the ratio Total toothpicks dropped ; Total toothpicks touching a line should 
approximate rr whose value ia about 3.14. Continue the experiment and check 
the ratio after each trial. In 1901 Lazzerini, an Italian, found ff correct 
to 6 decimal places or 3.141592, from 3408 drops. 
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A) M«kt? a 8equen(xit„ of counting numbers Jby selecting two numbora and writing them 
tn the ftrat two blanks below. Each number after the first two Ih oht.UiieU bj 
aoilinj" tht' two previous numbers. 

' (5^7)' (7^12) 
C^^oosc youv- oojvo nuwbers . 



i>) Now u;iyv^hi- si-qiuMu-i' nhovf to write i\ Hrciuenee of ratios. The ratios are 
obtaiiu'd by comparing eaoli numbor to the iinmber on the right. 

12. 19 ... 



If you utSed : ^ ,7 



5 



(i)- 



(3). 



The ratios are (1) „,_2_ , , (3) ^ ^ 

(4) , (5) ^ ' , (G) , (7) , (6) 



,(10V 



00- 



(14). 



(9) . 

C) Use your calculator to chanire each ratio to a decimal. 



!. 


8 


2 , . • 




3- . , . , 


iO. 


4 


\ 1 




12 








\4. 



0) 
K) 

0 



1 



What -do you notice about the sequence of ratios? 

If each decimal is rounded to three places, the ratios get close to wfeat 
number?' . • ■ 

Pick two different nuinbera and repeat the steps. What do you notice about 
this sequence of ratios? • • 

Suppose your friend picks any two counting numbers and repents the steps to 
get a sequence of ratios. If these ratios are written as three place deci- 
mals, what number do they get elose to? 



Investi<^ahon H • 



(cowtimued) 



A) Make a .stMiuonri* ot counting numbers by eelectinR tJlL^c. numbers and writing' 
them In the flrat three blanks below. Each number after the first three in 
obtained by adding the three previous numbers. 

5 7 Z 14- ^3 



Example 



Choose your ouun v^uYnbev-s- 



B) As in ItivcHtigation I, write a sequence ot ratios by comparing each number 



Ih - number on the riKht 



i-r 



used- 



14- 



YOU 

S 7 

The aL^-€:(l)_L__,(2)_XjL,(3^ 



(I). 



(4). 



(€). 



., (8). 



(9). 
(.:) 



OO). 



01) (12). 



(13). 



(i4)_ 



Uao' your calculator to change each ratio to a decimal, 



10 



1. 


8. 


7 


9 . ■ 




IQ 


1 

; 4 


11 






e. 




0 


14. % 



Uhat do you notice about the sequence of ratios? 

If each decimal is* rounded to three placea^ .the ratios get close to wfaat 
pun)ber? . ' * 

'^'^^''^ iiLl^l different numbers and repeat the steps* What number do these 
ratios Ret cU>se to? ' ' • 



RABBITS/ PLANTS AND RECTANGLES 
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A man bought a pair of 
rabbits in January, The 
pair produced one pair ot 
young rabbits after 
one months a sec- 
ond pair after 
the secpnd month 
^and thtP-U stopped? 
Each net-/ pair 
also produced 
two more pairs 
in the same 
way and then, 
stopped*. Ho\%' 
many pairs of 
rabbits were 
born each 
month? " 



A picture could 
be used to orga- 
nize the results. 
Extend the pic- 
ture • 

Examine the 
,"new pairs" 
column and see 
if you can dis-- 
cover a pattern 
to help predict 
the- number of 
new pairs of* 
rabbits each ^ 
month* 



• r i i . n ui '1. i \ . 



ivri 



i 1 




JULY 



AUGUST 



OCTOBER 



KlOVEMBERL 



The numbers uie <^^^ from ihe ''new paiirs" columv> 



a^e called Fibonacci nudnbe^^s^ 



4^ 
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The Fibonacci numberB: 1,1,2,3.5.8, . . . have many Interesting properties 
and appear In many places In nature, 

Wluit do you "^^^^ ^^ ^bout: the number of petals in these flowery? 

f?^?^^^?^^55??*?««^ OrriTlTll !.vn,r „ ,, ""t I^T"^^ 




Wild Bose _ 

When new leaves or 
twigs grow from the 
stem ot a plant » they 
spiral around the 
stem. Select one 
leaf as a starting 
point and count up 
the stem leaf by. 
leaf until you reach 
a leaf that la* direct 
ly above the starting K-axio: 



point. Record the number V^..<. I 
nuinber ot leaves and IJS^;^^ ~^ 





l2.at\o: 
number of turns 



humbcir of leaves 

the number of turns 

taken around the stem In counting the 
leaves • What do you notice about 
these numbers? 

Tlie result is often stated as a ratio: 

number of leaves 

1 ' S 

llie beedi tree has a ratio of -r, the pussy willow is ~. 

3 . 13 . 

Examine Che pictures above and write the ratio for each tn^e, 

13 




Check a cornstalk. What is 
Its ratio? 

Fibonacci numbers also 
occur in nature In the 
number of spirals In tl\e 
seed patterns of sunflowers 
and scale patterns In pine 
cones and pine-apples. 
Check the photograph and 
diagram of a plnc^ cone. 
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AGWES 



Agnes, Betty, Carol, and Diane are competing in a beauty 
contest. You are the judge, W)0 has the best shape? 

. . Use a ruler to find each girl^s 

measur^^ments in millimetres. Complete the table. 



Cov^tesWvit 


Width 


(height) 






AGMCS 






• 
• 




BETTY 






> 


:| 


CAteOL 








:l 








• 
• 





Divide Ihe 
widih by the 
t€n<^th and 
^express as 

place 



Is the ratio of Diane* a x^?ldth to height about .618:1? 

The ratio .618:1 is called the Golden RatiQ* In a rectangle if the ratio of the 
width to the height is the Golden Ratio the rectangle is a Golden Rectangle* Many 
examples of the Golden Rectangle can be found in bgth art and architecture—the 
United Nations building, the Parthenon at Athens. Find pictures of these buildings 
and check to Bee if they are Golden Rectangles. Can you find examples of Golden 
Rectangles in the classroom? 



i 4 



wmmmmmm 
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Can you mako a Golden Rectanglo? 



First, draw 
a k cm square/ 




D 



Next, locate point 
the midpoint of segment 
AB. Join C to E. 



Extend side AB 
and mark point 
F so that EF is 
the same length 
as segment CE. 



To check your drawing, find the ratio: • ^ 

length AF ^^^^ express it as a three--4)lace 
decimal • 



Write the ratio: y^|^^|| and express it 

a three-place decimal • l^iat can you 
say about rectangle CBFM? 



Complete the 
rectangle. 



On. 




M 



P. 





Q 



P 

B 



X 



Mi r * N » . J • i i \ 1 1 ' . \ ! ^ V . ! ' 
!vv y [ .\\\\\ 1 1 l\(;i;S i s 

' '. 'n^'. 1 . I 'r.ik;- 
s' ji5. 1 r^^ . . 

The circle to the left has five equally 
spaced points marked on it. • ^ 

■r « 

Join points A and D, D and B, B and E, 
E and C, C and A. You have just drawn 
a f ive-polnt,ed star* 



Circle 



? 



Locate the point where line segments 
EC and AD cross and label it T, 

Measure the segments TD and AT, Find 
TD - 



the ratio 



AD 



and express it as a 



three-plafee decimal • \^iat do you 
notice? Do you see a\way to draw a 
smaller five-pointed star? 



v|i M n\ 



ERIC 



173 



CD 



I 



MBITS. PLANTS AND RECTANGLES 




Complete the number pattern. Each number after tho first two is obtaiiied 
by adding tlie two previ/ous numbers. 



1 



! 



Compare this pattern with the rabbit pair pattern in Activity I- Vvtmt do 
you ^(0^ . - . ■ . ■-. . X ^ 

Taki each number in the pattern and compare it to the number on the right 
Write tbre ratloa. 



a. 



•J 



h _ 



> J 



-. k. 



1. 



Use a calculator to help you change each ratio to a decimal. 

■ ) T 



a. 


\ 

<j ^ 


b. 


^ . 






^ j—^ 

d 


4^ : '. 


• 

e 


k. 


i 


1. 



What do you notice? V 
If these decimals are rounded tb-<hjre 
number? 



ree places, the ratios get close to what 



1 1 



I'.i III M.i t. 'r :;f.' i r 1 ,111(1 !>v U'l.lt IH.ii.-v i'joJi:»-ti 



: » • t 1 . ■. n ■ ; 



ERIC 



174 



RABBITS. PLANTS AND RECTANGLES 




(PAGE Z) 



Pythagoras (569-500 B.C.) and hla followers observed 
many patterns in nature and used mathematica to help 
Interpret them. They were especially interested in the 
pentagon . jl 

It was discovered that when two diagonals of a regular 
pentagon intersect^ each Ifi divided In the golden ratio. 

Tliat is, P divides AD so that ^ " — . 

PD AD 

P is called the "golden cut" or golden section of AD, 



The problem of finding the golden section of any 
line segment was solved by Euclid. *^ 

p 

Given the line segment PQ, he found a method for 
locating a point R so that ^ ~. 



To find the golden cut of line segment AB: 

1) M^ark the midpoint M of segment^AB 

2) Draw a line perpendicular to AB at B 

3) On the line mark the point T so that BT ™ MB 
^) Join T to ^ 

5) On segment AT mark the point R so that RT « TB 

6) Measure the segment AR and mai^k the point C so that 



AC « AR. C is the golden cut, and both 
the golden ratio. 



CB J AC 
AC M 



A 



To find the numerical value of the golden ratio, use 
some algebra. Ltt the length of segment AB/ be 1 to 
siroiplify computation. .0 is the golden cut. Let 
AC ® X, so GB «^ 1 X', 
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Since C is the golden section. 



CB AC 



i-X 



AC A6 

By cross products 



0*- 



from the quadratic formula 



since X, the length of a segment, must be greiiter than zero, X ^« ^ 1 -t- \fW 



The galden v-cx+io 



.G18 



By playing wlthvthe equation x + x - 1 » 0, we can raake some interesting 
discoveries. Dividing by x gives us x + 1 - i = 0, or + 1 « The golden 



K 



ratio 4rB the only number that is increased by one by taking its reciprocal! 

V VT- 1 

.Check this on a calculator* Be sure to. use — — — — for the golden r(itio and not 

the approximation ,618, 

#■ 

Add 1 to the golden ratio and then square the result* What do you notice? 
Can you explain? 

Let (() ecj^ual one i^ore +hah ihe golcieh raiio. 



Make a sequence starting with 1, (j). Each number after the fir^jt t\<io is 
obtained by. adding the previous two. 



Use the calculator to obtain approximate values. 

Create a geometric sequence by starting with 1, ((», Each number after the 
first two is obtained by multiplying the previous by tj). 



Compare the sequences. IVhat you notice? Can you explain? 

Many more curiosities exist Involving the golden ratio. Try your hand at 
discovering scr;e. An excellent source is The Divine Proportion by H.E. Huntley. 
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In 1973 t\\e ratio of Juveniles to adults prosecuted for burglary was 11 to 
9, T\\l's ratio eSn bo repreaented by any of thq^aJrH of numbers In the table 
below. Tliesi^ pairs of uuinberH are called t^julvalent or oquul^^yit ios . 



Juvenl le 

11 
22 
33 
■ AA 



Adult 
Bi^rglars 

9 

18 
27 
36 




picture-- iV\e midnite ftiArtt^.^'^ 



A proportion Is a statement of equality between two ratios. Here are two 

ways of writing a proportion: ' . . 

_ , a ' c 

a:b="c:d or T ^ 1 

b d 

These proportions are both read as "the rati<5 of a to b is equal to the ratio 
o£ c to d ^Sometimes the expression "a is to b as c is to d'* is also used. 

INTRODUCING YOUR CLASS TO PROPORTIONS 

l\fjo equal ratios contain 4 numbe^* When 3 of these numbers are givea^ it 1^ 
possible to determine the foi^rth number. For example, using* the ratlp of juvenile 
to adult burglars, 11 to 9, hox>7 many juvenile burglars would there be for every 
90 adult burglars? Your studentsx will be able to answer this question by extend*- 
ing the above, table to the tenth jTow, which is the row containing the 90 adult ^ • 
burglars. Most students will understand thla use of tables, and given any 3 num-- 
bers, they' will be abl6 to use multiples of a given ratio to find the fourth^ 
number of the proportion, ' . ^ 



Proportions occur naturally 'when - 
dealing with rates. Hotels a familiar 
kind of question. If the cost of elec- 
tricity Is 3 cents for 2 kilowatt hours, 
how much will 8 kilowatt hours cost? 



Cost^ 
in Cents 

3 
6 

. 9 



Number of 
Kilowatt Hours 

4 - 

6: 
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PROPORTION 2 



Your students will find a varl€\ty of ways to answer such questions. Here 
are a £e\i/ examples of sound reasoning which all produce the correct answer. 



I as€d "tin's iuble 
iK) shotu -the cos*t. 
is 12, cents. 



Kilowatt 


Cost 


Hours 


in Cents 


2 


3 


• ' 4 


6 


6 


9 


I 8 





[X krm^ "ttkdt Q kibwcdtc hours 

-four "tim^? a« grewd 
IS U -times 3t{. or 



kilouAJobt hour 
PoClfe 8 b'loWdtJr hour^ 



You may wish* to have your-j,6tudents graph some rates • These graphs will 
always be straight lines if t;h^ rate stays constant. The following graph shows 
the rate of 3 cents for every 2 kilowatt hours. Some' of your studeijts will be 
able to use JtJfis graph to determine t:he cost of 5 kilowatt hours. 
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A TEST FOR EQUALITY 

When a proportion Is ^^ritten in the form a:b « c:d, the first and fourth 
numbers are called the extremes ^ and the second and third numbers are called the 
means ♦ Two ratios are equal whenever the product of the extremes Is equal"* to the 
product of the means • 



t t t t 



When the pt^pportion is expressed by fractions, wo have: 



The products ad and be are commonly called cross pro ducts > Students' can 
remember this with the following aid.. f^^-^^^*^^ 



The test for equality of ratios is 
useful, for finding the fourth number of 
a proportion when 3 of its numbers ara 
known. Here is a typical rate .problem 
which can be solved by using cross pro- 
ducts. The Boeing 747 has a cruising 
speed of 595 miles per hour. How long 
will it take to travel 1500 miles at 
this rate? 




It^^will be instructive for the students to try solv- Hours 



ing this problem with a list of numbers. The student will 
be able to see that the answer Is between 2 and 3 hours. 
. Some stuc^ents^ will estimate that the answer is close to 
2^ hours. , - " 
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Letting T be the unknown time, the glvon Information can bo exprcsHtn! by 
the following, eqriatlo-n. It muHt be cmi>h«H 1 ?,o(! to the MtiiHcnt tfuit (he rnf Ins 
are hours to mt Ics on both fiUk>8 of thlK equation. 



^95 



_ J 
1500 



TRIG 



Uslnv; cross productH, (1) x (1500) » 59Vr, and so T » 2.52. 

Tt is somowfiat remarkable tliat proportions can be set up in so many un.tcr'nt. 

ways and still produce the correct answer. Look at the examples bcltki. The 8am<- 
value of T » 2.52 satisfies each of the equations. 



rf 1 hr . 
^595 nil."* 



T hr. 
1500 ml. 



595 ml. 1500 ml. 



hr. 



T hr. 



595 ml. 



1500 mi. 



1 hr . 
T hr. 



1500 jnt^ 
" 595" mi . 



UirjL 
\ hr. 



Could We ujse the expression 



1 hr. 



1500 ml. 



to solve' this problem? If we 



595 mi. T hr. 

examine the cross products 1 hr. x T hr. and 595 ml. x 1500 mi ., we see the unit 
of measure in the first product Is lir. x hr. and in the second i^s mi. x ml. The 
units of mt^asurc of the cross-products are not the same; wo. cannot use the expres- 
sion above to solve the problem. - '—--s^.o..^ 

Often students try to apply proportions without noticing the units of measure 
j^f.ven In the problem. Consider this problem: "A worm travels -12 cm ev<?ry U seconds, 
How many metres does he travel in A8 seconds?" A student .might set up the prob-- 

lem as — ^ — Ignore the units and give \kk as the answer. If the^units are 

12 .nv Y m ' 

includ.ed and their cross products checked. — — — it can be seen that 

A sec. A8 sec* 

cm M sec. is not the same as sec. x m. The problem can be solved by changing 12 cm 
to metres £r by finding an answer in centimetres and then converting it tc metres. 



. 12 m ^ Y m 
4 sec* 48 -sec* 



or 



Yl cm 



Y cm 



4 sec* 48 sec 



where 



100 



^ the number, of me 



/7 

lecres. 



^ B^lng conscious about the jinlts of measure x^ill not guaratHjee that the pro- 
portion is set up corredtly. A student might try to solve the airplane problem 

»j» ^ * 3 9 5 ni 1 ° 
discussed above w,i th thisL proportion: « TTKfT^'^* - 'l*^^^ units of the cross 

\ ^ 1 ur^ j.!>uu ml* ^ ^ 

products are the same^ but' thli? is certainly'" not a correct propc\tion. To avoid 

\ ^ * 

this confusion teachers often have students fdmi proportions injo/ standard \\^ay, 
say miles to hourp on both sides of the equation. 
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Sugges ted Kxerc IsoH 

Some InCcrcatlng proportion probluma can be solved by uaiuj^ ci\paa pruductal 
It" your BtudontH use the Gvit nnoBs tiook of World RecQrdBy th<^^y will find that fre- 
quently three of the four numbers of proportion are given. For example, this 
book notes that In 1969 the country with the most physicians was the U.S.S.R. 
There were 'iS^.AOO physicians and a ratio of 1 physician to every A33 people. 
\-l\\al was Russia's populat ion. In 1969? Tliere are many such questions which can 
be y;^enerated i rom the rates wlilch are in Iho book,. 



The numbers In tlie C^^^^ ncs^ Book 
QLJto^.ULJkii!5^^ n^ay be too large for 
some of your students. llhese propor- 
t ion exercises from the student pagt* 
Pctttt^ I'l^opcw'ticirut 2 contain some 
common rate questions with smaller 
numbers. 



9) 2 pantsults for $35, 
7 pantsu i ts for 




IJ) Car goes 10 km on 2 litres of gas. 

Car goes km on 16 litres 

of gas,^ 




There are many interesting proportion ideas and applications in the clas"^?'^ooni 
materials. Here are a feiJ examples: measuring heights o€ objects by using 
shadows; determining gear ratios on 10--speed bikes; using the Golden Ratio; plac- 
ing weights on balance beams or teeter-^tot ters ; computing driver reaction times 
and braking dlstt^nces for cars; uslng*money exchange tables; and comparing your 
^weight ^and height to standard growth charts, ^ 

IHEQUALITIES OF RATIOS 

There are times when It is useful to determine the greater of two ratios, 
the following ratios are from the 1973 Nielsen Ratings of Top Terevisioti Shows*. 



2 out of 5 households watched the Super Bowl* 
T^ut of 3 households watched the World Series. 



7 out of 25 househojda watched the Riggs--Klng 'Tennis Match* 



L82 



COMMENTARY 



PROPORTION e 



One way to ccvnipare two irratlos iia to write them in fraction riotatton and find 
the greater fraction- Since | i^. greater than -j, more householdtj' were tuned into 
the 1973 Sixpex Bowjl than the 197!i World Series. Another approach is to represent 
each ratio by a real number ♦ Since 2 ^ 5 « .4 and 1 i 3 ^ .33, the Super liowl had 
the greater audience. How did the T.V. audience tor the Rlggs-Klng Tennis Match 
I'ompare with that tor the World Series? ' : 

You may have noticed that in the above GKamples the ratios were used to com--, 
pare part of a set to.tlie whole, set. The following examplejs, which are from the 
same,lp73 Nielsen Ratings, use ratios to compare disjoint^ sets. 



"To7 


everj^ 


T 


men 


theru 


were 


5 women who watched the Super, Bowl. 




every 


5 


men 


ther« 


were' 


4 women v^7ho watched the World . Series'. . ' 


Kor^ 


every 


9 


men 


there 


were 


11 women who wa tolled the Riggs-^KIng Tennl^i Mat6h. 



Was there a greater ratio of meu^ to women watching the 'Super Bowl or the World 

Series? To answer this question we may use the same approach as above. The 

ratio .8 to 5 is greater than thevratlo 5 to A because is greater ^thim 

5 ' _ 4 . 

One of the most practical applications of inequalities of ratios -is found 
in the current controversy over' unit jiricirig. At this time there are no I'^ederal 

laws requiring supermarkets to unit pripe' their prp^iicts* . Here are some examples 

■■> 

to illustrate the confusion which ari^Jes due to price calculations across paclsages 
" " -♦"»*' * 

of dlfft»rent si7:i>s. . • . " . ' ^' ' ■ ^ 





a. 
b. 



Which is the better buy^ a h1 



Complete Biittermtlk Pancake Mix 40 oz. 'at 69c 
Complete Butte^rmilk Pancake Mix 5^ oz". at 85c 





a. Variety Baking Mix 

b. Buckwheat Mix 



20/oz. at *33:C 
32 'Oz. at 55c 
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Let's uae our lcsl for proportion to determine the cost per ounce of the 
69c padkage of Complete- BuLtentttilk P^nc^ke Mix. 

• . ■ *• • 

^ -* / ■ 

By croas ptoduersV 40y « 69, 86 y « 1.7C. In a aimllar manner we can find 
^ that the cost per o^inct; of the 85c package is 1.5c. The contents of the f 1 ip«± 
package sells for 27c per pound, and the second package sells tor 24c per poflmd. 
How doe« the price per pound of the Variety Baking Mix compare with the prjLco 
per pound ot the Buckwheat Mix? 

lliere Is an abundance of practice with proportions in computing unit prtccH 
Your students could collect informatloiV (prices and weights) of- different brands 
_for unit pricing coiyparlsoas . Using a calculator will simplify the computations 
and ^^llow students to focus^ on the j>roport ions and c>:>$iparisons-. - ' ^ 

For additional Ideas in using |:)roportions to compare ratjes^^J^e Pr'orwrtion 
rn^ji\-U^ to Pw^i-iiw in the section PROPORTION: Appllcatloh, ' - . . : 
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PROPORTION: GETTING STARTED 



TITLK 

1. 1. l.IKt: YOUR FORM 

2. PROP OR SHUN 

i. THE SQUARE TURNS ■ 

A. GETTING BULLISH ON" 
PROPORTIONS 

5. THE BOB AND RAY SHOW 

6. WE MUST WORK TOGETHER 

7. AN EXTREME TOOL 



8. THE SOLVIT MACH-TNE-'-A DESK 
TOP PROPORTION CALCULATOR 



OBJECTIVE 

RECOGNIZING EQOIVALENT ' 
NOTATION 

GENERATING PROPORTIONS 

RECi)GN IZ I NG PROPORTIONS 

MULTIPLICATION METHOD 

GEOMETRIC MODEL 
GROSS PRODUCTS ME'lTlbD 
CKOSS PRODUCTS METHOD 



1 



CROSS PRODUCTS METHOD 



PAl^ER & PENCIL 

PAPER & PENCIL 

ACTIVITY 

PAPER & PENCIL 
ACTIVITY 

ACTIVITY 

PAPER & PENCIL 

PAPER & PENCIL 

puzz^y: 

ACTIVITY 
MANIPULAUSVE 



9. 


P ER§ON ALI Z.ED P ROPORT IONS 


SOLVING PROPORTIONS 


PAPER J 


I'ENCIL 


10. 


PETITE PROPORflONS 1 


SOLVING PROPORTIONS 


PAl'EK & 


PENCIL 


11, 


PETITE PROPORTIOl^S 2 


SOLVING PROPORTIONS 


EAI'ER &. 


PENCIL 


il. 


DID. YOU KNOW TllAT . . . - 

' . . . * 


SOLVING -PROPORTIONS - 

• 


PAPER & 
PUZZLE 


PENCIL 


13. 


A STEWED- SURI'RISE , 


SOLVING PROTORTIONS 


PAPER & 
PUZZLE 


PUNCIL 


14. 


COUNT'EREXAMIM.E 


RECOGNIZING INCORRECT 
PROPORTIONS 


PAPER & 
PUZZLE 


PENCIL 



li 



4.® 

2. J, 
12, i-fcoSL 




-",1'' 




I 'I V, S ( . 1 I I . ■. i 



t 



5 /o 



Use line segments 
to connect the <JotlJ 
that name the Baine^^ 
proportion , 

The result Is startilngl 



^ Write the o cHer^ fo^i^a for tlVfesQ proportions 





< i 

* * 














.5 15 ■ 


■ > ' ■- 


•• 






-r^-Ji,i,a>/>-nrF.-m^1j,il,.^nl 


lib. 








• 

r 

* > 







Use the four numbers 2^ 6 , 9, 27 to wrjlte 
a proportion. Then write the= otU'&' forms • 



te •« 




Can yotJi tn^k<i anothw .f^i^^Srticfn^''^ 
the %0ur numbers? '// 

- < . '--X 
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rROPOKTlON 



1 AciM i: 1)1 Ki'( I i:n 



In order to Introduce or diagnose a student's concept of equivalent ratios, 
one could approach the* .subject intuitively. The presentation of various nifcthods 
ut checking tor e.quivalent ratios can come later. Students need to be shown 
equlval^^nt ratios in various forms such as 2:3 and 6:9, 1 to 5 and h to 20, or 
1,6 
4, '^"^ 8- 

A first activity might be as followa: Several pairs ol ratios can be vrlliten wit-h 
open frames, 'Hie student fJtUs in the frames with the appropriate value and 'deter-- 
mines if the ratios are equivalent. Kor example, let: 



0= 




o= 


12 




8 




6 



Se,t up several pairs of ratios. 



o 



CUV. 



O ' 



and ask the students to djet^i;ifliuine which pairs are equivalent, 



The activity could be done a^ a studenti^workshe.et or as a claiss activitJ^"*on 
the overhe^Kl. 



A second activity might bp to present student^»^wfth. one of tho ratios and a^k them 
to supply, an equivi\lent ratio. " . ' 



For example • let 



a " 3 
b ^ 5 



Sample quest loi\$ c<Juld Include: 



a 

!• Wli^j^ir^^^io Is represent.ed by ^ 



2. Write a ^atio equivalent to the above raJtlp. 
^5 3* Represent this ratio using the'lett 



Write a ratio equivalent to 



a 



; etc, 



At this time you may also wish ^to acquaint students with the termino 
"a is to b as c i^ to d.'' ' • ' 



A tht rtl fict tvity could then ask students to supply pairs of Oqi/Tvalent ra 
given feyur numbers, " ^ 



For* ejcample: . " , - 

U^jV.^.the numbe^rs 1, 12, A, i and write aj? many pairs of equivalent 
ratios as yo^ can,. . , ' ; 



Extmi^lon: ^ ^av.e j^tu^ents write 3 equivalent 
• V ;. , . . . / ■ ; . /TO#l o^"' ;us in^g t;h es e numb er s • • 2 > 9 ; 
: : ' V *' / V; /r'^^V 3 , .4\ (The N:iumber8 may be useti 
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i 



«>• 1 \ w 



^ < • ! f I ■ I ■. • • '. f M ! 



iW Make a 



ax(ulre. 



Label it like thls^ 
« 




< 

















(2) Flip the square over and label the back like this, 

■■« " - \ .. - .. .. . - - 



(3) Look-at the origlnar square. See two patios - and VT- Do the ratios form a 




proportion? (Yea or No) 

V 

' Rotat«5 the original square. 

; Ratios are ~ and 

« 1 3 • 



f5) Jlotate again. N^tios and j, 



15 



1 


5 








3' 






















; ■ 




% 




CO 






\ 



1. M 

Pr,oportion? Yea 1 3 



Proportion? 



(6) Rotate ^again. 



(7) Flip the origina«l square. ^ 




*(8X' Flip the or*J[g4nal square. 




to 










Proportion? 


Cn 










ProporCion? 


15 


3 


















ProportioiT? 


\ 




1 



(9) Flip the' orlginar square. 



(10) Flip the original Bquare. 





Proportion? 



HP* 









Proportion? 
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(comtinjued) 



Stmtlar activities can be develo^^ed using a hexagon, octagon, i^]c, 
form can be ROnerated using non--2ero values to a, b, c, etc. 



A general 





be 


ad 


Cd 



In the example on the student page 
a - 1, b « ij c « S, and d 3. 





Using the six rotations and six 
reflections of a regular hexagon,^ 
twelve prop^ortions occur. The 
placement of. the numbers that 
form the proportion are shown In 
th© second d lag-ram. ^ 



abf< 



e 








Using the eight rotations and 
eight reflections of a -regular 
octagon,- thirty-two proportions 
occur in each position of the 
octagon. The placement of the 
numbers that form the pfoportiori 
are shomi in the second diagram. 
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GETTING BULLISH 
I^ON PROPORTIONS 

mi Some proportions can be solved by multiplying. Study theoe examples. 



V 

) 

V A 4. Jl 4 



3.1 



£5t 



dx 




2_ 
□ 




^ TO Q'^S TO IS V3/D:6 ^9:a 



□ = 



6<f - 



Solve the p ropu) r t loan .to discover the answer to this Teed probleiti. 



IT 




ir PAPA BULL (1200 POUMD^) CAM EAT . 80 \PO'0IMDS 
OF HAV' IKJ 4 DAYS, AND BABY BULL (200 POUMDS) 
CAM LAT eO POUMDS /OF WAV IM 2 4 'DAYS.' MOW ' 
L0W6 WILL IT TAKE MAMA BOLL (GOO POUKIDS) 
TO -EAT eo POUMDS OP HAV? 







35 ~' 


" 17 \ 






50 




a 


2S 




IE 




a 






,3 












E 






! 


w 


'f 




Kl 


0 









|^ 




A 


M 


A 



15 


5- 


MO 


>J.O 






u 


L 




1 
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THE BOB AND RAY SHOW 



Tills activity UHOH >tcoinotrlc models to deCemine equivalent ratioa and can bo 
usod to Holvf^slmplo proportions. UsloR tho Included script, taplfig the lesson Ii^ 
advance and/or having sti^ents present the* lesson could' provide a unique experience 
1 or youi" e I ass, 

Included In th Is" ac t ivi ty are (1) a teaclu^r page indicating the steps us^-d to 
detenntnt- 11 two ratios are equivalent, (2) a transparency master for ,a demonstra- 
tion of thesi- steps, (3) a sample script that could be -used with the demonstration 
and (^4) a student page to follow up the activity. * ' ' 



1^; tlu' ratio 77: e<iulvalenl to tht* ratio 7-V 

Use two rectangles that are the sami* size. Divide one vertlcaJ^ly and one >horl- 

zontally as shown and shade the appropriate parts, — of one and r the other, 

iO 4 



Transparency I 



Transparency II 



Place one rectangle 
oi) top o\ the other 
and draw In the, 
di V Idlng 1 intvs ol 
5'ach fect.inglt* on 
the other. 

Slide the rect- 
angles tipart and 
restate the r.itios 
In terrtis of the 
new subd I v 1 s ions . 

2 M) 

7 = ?;x> 'the rat io , 
4 40 



is equ t valent 



to t ht* rat i o 



A' 




Is the ratio | equivalent to the ratio , 

The sami^ t ra!\sparency master can be Hised for this demonstration, 



2 

- Sine I* t- 



8 , 1 
- 20 ^"^^1.4 



5 2 , I 
20 » '5 ^ J' 
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THE BOB AND RAY SHOW (page 2) 

TranspareVt^y Master for (Joomotrlc Modoln 




-» — I— i^'^ — I — I— < — I — I — I — ^- 



4 1 1 {-^ 



A ■ 



•■■■••V 



i 5? 




V 



i . 



•J . 
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THE BOB AND RAY SHOW (page 3) 



Ml \ r :i 



Use these recCangle^to decide if the pra'tlos are equivalent. Remember to divide 
one rectangle horizontally and the other vertically. , ^ 




@ 




V 'i! I M. M.I 




2 



3 



J? See 



if yo\i can use rectangles to solve this proportion 



7 



□ 



- 3 
8 6 



3 



<6 



R I 



±1 



-\ \ \ X 



0 



I'f 






AV(AN 



We are both found in proportibna. X 
Do you know the mathematical meaning pi mean? "The means are in the middle-/ 

Q:®=M:A - 



1/ 

y 



.X 



/ 



/ 



In politics. the extremes are the .far left and far right. 




o=o-- , 




meafis 
1:2 « 3:6 
extremes 



extremes 



J^^v^^^i^ extreme 




8 are -4 and, 15 
re 6 and 10. 



/ 



9: Xii 3*4 



Complete the table. 




MEAMS 


EXTREMES 


MEATUS 




9 and A ' 








ADO THCM 


» ' 


r 






SUBTRACT THEM 






% 




MULTIPLY THEM 










DIVIDE THGM " 


-^4^ 




1 


1* 



Did you discover aNrule? Does if work for these proportions?, 



1 Jl 
5 15 



b) 6 to 12 «^ 1 to 2 



c) 12tX8 = 6:9 



d) 



32 ill 
12 3 



■ 'V, 
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The Cros* Products Rule used to fheck if\wo ratios are equivalent or 

used to solve proportions. Rufdf In a proportloff tlije product of "the extremes 
equals the product- of the weann . " • • , 



Exainplea : 



2 5 
4 10 



3.:4 » .18:2V. \5 to 10 - 6 to 4 



, 2 X 10 4 X 5 ' 3 Xj 24 « 4 X 18 



20 «= 20 



72 - 72 



15 X 4 » 10 X 6 
60 - 60 



no these ratios form proportions? - Solve those proportions. 

If Yes, connect A to I) ^ ) A I »-^r"n ^ 12, connect B to.K 

cofinect E to J 



^, N If No, connect B to J_^^^ ^ ^'LJ' | \ 15; ^ 

® 12 to 3 = 36 to '9 < 



7 



) 



if Yes, connect 1 to L 4 ^ I — J AfC^]^ y ^ connect D to H 
if No, connect C to b ® V 18 ' LJ° ^ 72, connect L to M 



't\ A „ 21 ^ if Yes, connect M to N 
^ 9 45 \ 



If No, connect G to L 

V 



©14:4 = 35:10 <:"*r^^«* connect H to K 
^ I \ if No, connect F to N 




7 



O 



0 

G * 



0 



12 ^fPn^ 72, connect to 0 

24' I f ^ 3, connect G to J 

) 



*® 9:4 4n»20. lfn- < r p 

^ L™J ' 1 1 \ 45, connect C to F 



® 5 to 



1 ^ 15, connect M to P 

15 to 9, if <r -3 n n 

I J \ 3, connect B to G. 



V 



\ 



• 



••O * 



P 



/ 
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THE SOLVIT MACHINE - 
A DESK TOP PROPORTION CALCULATOR 



\ ^ III 



s 



Needed 'for Construction: 1) A piece of pegboard, 5 holes by .9 hol^s. 

-2) 4 wooden discs - ^bout ly in diameter. 



3) String and 8 brads • Qrs^ 

4) Chalkboard paint 



a) Paint the discs and the symbols 
with chalkboard paint. 

b) Put a staple on the back of 
eacJi disc* loase- finough fct>_ _ 
allow the disc to move freely 
along the string. 

c) Place the brads and strings 
in the positions shown. 
Thread a* disc on each string. 



DISC: 




? 4 







® . 


(D 


\ 

s ..,...-............,.,.jC , 






f 






x'2)= 






® 




^ EXAMPLE 2--^^ — 



a) The student writes the numbers 
on the discs, - 



b) By sliding the lower discs carefully 
along the strings, the student can 
show' "the cross-products. 



c) By sliding the coefficient of the 
unknown dlvN^n the string, the 
student c^n see and coti^pute the 
solutJfcOn to th^ problem* 



. . I ; 
J^V. •-••1 



1* • I' • <• 1 ) V 




O I.A 
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Tho names and Interests of* students in your class can be a. viable source of 
material for word problems,, By directly involving the student (and teacher), story 
problems can be more Interesting than those typically found in textbooks. Textbook 
prqblema, however, can be adapted lalmply by using the students' names. Personalizing 
word problems Is a neat\way for l)4manizln& instruction and establishing teacher- 



student rapi>orc ^ 



Here are some sample problems to be used In, a proportion unit. 



1. Mark can talk at the rate 
of 16 words every 5 sec-* • 
onds. Hox>? many words can 
he sdy in a minute'*' and a 
half? ' 



!)orl8 can read 4 pages of 
a novel in 7 minutes. At 
this rate how long will 
It take her to read a 
chapter wl^lch is 26 pages' 
long? 

June gets the top score on 
a math test: 29 out of 
30. If she always does 
about th^ same, how many 
points x^rou^d she get on a 
^^>0-polnt math test? 

pferek^ s favorite candy 
bars cost 25C for 3. How 
muchrv^oes he pay for 20 ' 
of them? 



^* _ , can correct 

math papers at the rate 
of 2 assignments every 3 
minutes. How long will 
it takd her to correct • 
the papers from this 
class today, (There are 
students hei;e* ) 






A. 




8, 



THm CLASS ^'Anumrn^' 

Brooks lifts a A~ft, 
Steel pipe that weighs 
15 lbs. How much' does 
hp lift with a similar ^ 
pipe that is 7 ft. (long? 

-WB class'' mpfiRPif^m 

Paul hits the waste- 

basket A times for ev€^>' 

6 wads of paper he 

throws. At the end of 

the iteeV. how many hits 
^ill he have If he 
. tosses 30 wa^s of paper? 

Aoa^ can type 155 words 
*in 5 minutes. How • 
long we)uld it take her 

type a 2500-word 
English theme? 



THRPWOME IM PER tCg9S0l4 
THAT CrtNT BE SovJbO 

CiiKly saved $27 in 4 weeks. At that 
rate how much does she weigh if she 
is 5 feet^, 2 inches? 





Jjjjiio can work 3 math problems 
In; 14 minutes. How long will 
:Ct take her t^ do this work- 
sheet? 



have the students make up some problem© about each other. 





( I I 11)'. f ,M I I 



'ij^lred cK those large numbers creeping Into your problems? Want to avoid straining 
your\hraln? Pounce on the problem. PBTtTB. PR^ORTJOA/S , onx most 

popular prescription, and become a pqaltively perfect and proflcietit problem solver. 



, 1 ; 1 ; } ! 



1 .-1 1 



\ 



I) 13 heartbeats in 10 Beconda. 
How many in 60 seconds? 




Try these 

Divide before you find "the final product. 

2) 100 kilometres^ in 2 hours • 
How, many in 3 hours? 



A) 5 candy bars cost 59c. 

How much for 20 candy bars? 




3) 5 hits every 15 times at bat 
How many hits in 75 times at 



5) $3.50 for 6 maga2ines. 

How much' for 10 Ptagazines? 



1 i I- It 



bat? 



6) $3.98 for 4 pounds. 

How much for 2 pounds? 




.8) Run 50 metres in 8 seconds. 
^ How many in ^4 seconds? 



10) 21 problems solved in 3 minu-tes. 
How many solved in 24 minutes? 



7) 4 cans of "beans for $1.00 
How much for 6 cans? 




9) 6 dortuts for 530- 
How muph per doaen? 
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1) 2 dozen foi?« ^1.68» 
5 dozen for 



2) 24 pencils for 88c. 
18 pencils for 



3) 6 cans of peas for $1.80. 
9 cans of peas for _____ 



N 



Im'M I Mi- Si ,n t • -i 



I 



7) 3 records for v$11.94, 
2 records for / 




8) 20 minutes to do 30 math' problems. 
50 minutes to do _______ math 

problems • 



9) 2 pantsuits for $35. 
7 pantsuits for - 




10) 2 cm on a map represents 100 km, 
5.3 cm represent^ • km. 



4) 



A drill turns '240 tjimes In 3 seconds^ 
A drill turns ) times in 60 

seconds • 



r. 



5) 



192 cm of pipe weighs 8 kg. 
______ cm of pipe weighs 2 kg. 



11) Car goes 10 km on 2 litres of gas. 
Car goes _^ km on 16 litres 

of gas. 




6) '100 metres of fencing cost $89.50. 
20 metres of fencing cost ^ ^ ' ^ ^ 



12) Check 14 cars in %0 minuses. 

^heck ^ . oars in 7^ minutes. ' 



:l 1 
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DID YOU KNOW THAT . , ; 



4' 



There is an 8-word 32- letter sentence that uses all 26 letters of the 
alphabet. The sentence is a great typing exercise. 

Solve the proportions to discover ^ the sentence. Write the problem 
letter under the answer to the problem in the table below. 



A 

a 
c 

D 

E 

M 

f 

K 
M 



8 correct out of 15. 
>' correct out of 75* 

1 inch represents miles. 



10 Inches represents 5Q0 miles • 

5000 revolutions per minute. 
revolutions per 15 minutes. 



4 5 words per minute. 

225 word? per mtTnutes. 

17 miles per gallon^ 

238 miles oi;^ gallons. 

yards per pass. 



162 yards on 9 passes • 

heartbeats per minute. 

19 heartbeats per 15 seconds - 

10 feet in seconds, 
feet in 60 seconds. 

12 apples for 60<^. 
^ apRjes for $1.00 

for 1 pound. 
?^95 for 3 pounds-. > 

46 hits out of ^200 times at bat. 
hits out of 1000 times at bat, 



for 3 cans. 
FTTSS for 5' cans. 

55 miles in I'hour. 
385 in ^ ^ hours. 



Nl$.74 for 1 dozen. 
■ for 6 dozen. 

O _ pounds per cubic foot. 
I50 pounds per 6 CAJibic f aet * 

P made ou^t of 56 tries/ 

5 made out of 8 tries. 

Q 250 kilometres on 40 litres.' 
50 kilometres on litres. 

24 0" kilometres in hoUrs. 

80 kJLlometres in 1 hour. 



s 



3 Centimetres represents ^0 
kilometres . 

centimel^res represents 



180 kilometres. 

T $4.00 per hour. 
____ for 8 hours. 

U 100 won out of 150 played., 
l6 won out of playe^i. 

V'$200 per month. 

$2400 per months . 

^'S'^-^rise in 1 hour. 
12° rise in _____ hours. 

X 4 beats per measure. 

36 beats- in measures. 

V for 5 yards of fabric, 
t ^2750 for 1 yard, 

s3 tennis balls per can. 

tennis balls in a dozen 
cans. 



35 






a3o 




? 


* 




50 


zs 


9 








^2 


30 




18 








• 


V 






\ 












« 








r 
















5 
















8 






5 












* 




* 












m 


• 
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. SOLVe TME PROPORTIOMS BeiOW ANJD VnMO YOU P. 
AKJSWEQS \K) THE CODE AT- THE BOTtOM OE THE PAGE. 
rOQ EACH ANSWER IM THE c6DE WI^ITE THE LETTE12 
(K) THE PROPOQTIOW ABOVE IT. 

. KEEP WORKING UNTIL .YOU HAVE DECODE JHE 
LIMEQICK. ■ 




I 1 : 2 - T • 8 

T- 



8. 5:7«A:14 
A- 



2. 8 2.:3 



9. 4- 3.-- H: 6 
H » • 



3. Z'5 ^ \Q'C 
C = 



4. G^S - 3-'T 

S= 



5. L:l5^G-5 



6. •7:2-^:12 



7 VHn-l2--7 



1-5 -26;.G 

G = __ 

M=^„ 

12. 3G:S = >:4 

r=:_ 

B. 3 = e> - 30:0 

^ o 

.1 ' 



\A. 3'\\ « G-.Q 

u ^ ■ ■ 

.(G.- 3:Z = Q:20 

• Q = 

17. 9 -10 =^45: e 

18. 6:72- 9- 1 

19. 15:27= 5-e 

E=__ 
20. 7: 4 = N : IG 




lO 20-9-28-4~l8"9-3-l0-26 2Z-8i-26"6l-28"20 \0'4 ZS-Sb-B-VlrS 

■ ^ V A I T [:■ Q ^ 0 7- s y Q y 7 
^-8-9 1240'8l-4-9-50 22-60-2.8-4 14-8- 80 -35- 4 



1440 81-22 4 



i ■ V- A\. r: ■■ : ( ABO tJ' 1 

10-28-22 1240-24-9 61-4 10-4^80-35-4 
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COU.iTEKEXA^.PL^ ' 



( 1 n>\ St ,1 r t 1(1 • 



"i.n i » ! .) 1 i ;ixh nr. ( lu' ^ (>M ( 1 u( i iMi 



^4 WOV\4ftvfvA|, 



f i- iiiiiv » f Si. . ! : .^r::. Ml \ .^\ 

^ \ ( i i< • : . t • \ » i ^ . I M j I vl ! M ' I r i t'vl Willi 

f > 1 • ! u • i I i . t ! M i ; • . » > i • t ! U \ 1 1 • [ I I ' . , 

• ^ ' : .! : ..'.•.•'.5 .>r v') .•,ivin:>', m i iul i v i ilu.i I st iuIimU ( Iu' prchliMMs 




Assume 7- « -7 and 
b d 




none of a, b, or 
d are zero. Try to 
find counterexamples 
for each -of the prob- 
lems. Shade the 
problems that have 
counterexamples to find 
a letter in the alpha- 
bet- i 

Si) I uL i .^w St r.u i«)\N I I 

IL'U^ .1 s i iiip It j) r v> jMM^ L j i)n 
1 J , 
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OROPORTI ON : APPLI CATI ON 



TITLE 



OBJECTIVE 



TYPE 



1. PROPORTION PROJECTS TO 
PURSUE 



APPLICATIONS 



PAPER & PENCIl 



2. ONLY THE SHADOW KNOWS 



USING PROPORTIONS TO 
FIND HEIGHTS 



ACTIVITY 



3, IT'S ONLY MOWEY 



USING PROPORTIONS TO 
CONVERT CURRENCY 



PAPER & PJENCIL 



4. STRETCH SMITH 



USING PROPORTIONS TO 
CHECK A PREDICTION 



PAPER & PENCIL 



5. ONE GOOD TURN DESERVES 
"ANOTHER 



USING PROPORTIONS TO 
DETEimiNE DISTANCES 



ACTIVITY 



^ 6, THAT'S THE WAY THE OLD 
BALL BOUNCES 



USING PROPORTIONS TO 
FIND HEIGHT 



ACTIVIIT 



7, ONE HECKUVA MESH 



USING PROPORTIONS WITH 
GEARS 



ACTIVITY 



8. GET IN CFAR 



^9, WllAT'S YOUR 'HPE? 



IQ, LIMIT YOUR SPEED 



USING PROPORTIONS WITH 
GEARS * 

USING PROPORTIONS 'TO 
CONVERT MEASURES 

USING PROPORTIONs/tO 
CONVERT MEASURES 



ACTIVITY 



PAPER & PENCJ^L 



PAPER & PENCIL 



11, CRUISING AROUND 



USING PROPORTIONS TO 
CONVERT MEASURES 



PAPER & PENCIL 



12. WORLD RtXORDS 



fc 



13. A QUESTION 01- BALANCE 



14. PROPORTIONS WITH A 'PLANK 



USING PROPORTIONS TO ' 
COMPARE MEASURES 

USING PROPORTIONS WITH, 

BAI^AWC|;S 
INVERSE VARIA'riON 

s USING PROPORTIONS WITH 
LEVERS ' 

Inverse variation 



/ 



PAPER & PENCIL 



ACTIVITY 



ACTIVITY 



15. I'M BEAT I HOW ABOUT YOU? 



USING PROPORTIONS WITH 

GEARS 
INVERSE VARIATION 



ACTIVITY 



ERIC 



203 



m 



CONTENTS. 



TITLE- 



16. I MEAN TO Btr MEAN! . 



« * 



17. JsjlAKlNG MEANS MEANINGFUL 



1w 



. OBJECI'IVE 

DETERMINING MEAN 
PROPORTIONS 

APPLYING MEAN 
PROPORTIONS IN 
A RIGHT TRIANGLE 



PROPORTION J Applicatioft 

PAPER & PI5NCIL 
• PAPER & PENCIL 





' ■ A ■ 



V 



\ 
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1) 



2) 




.1 



ROPORTON 
ROJECTS 
TO 



an almanac .find the world ^records 
for the? 100-metre das];) 400-metre 
dash, 1500-metre run, and the 3000 
metre run. Are the rates of distance 
to time for each race proportional? 
If a 6000^metr6 ruh weres a tr^ack - 
event,, predict the world record time. 




Go to the supermarket -and find several 

sizes of the- same product* Record the * 

.. • * 

prices* and the net weights (weight o'f contents only) of the different sizes. 
Are the rates of price to net weight presort ional? Investigate cereals, soap, 
powder.s, shampoos^ . hamburger , and sugar. 



3) Check the phone book an^d approximate i 
the number of Smiths living in your 
city and surrounding a^a. Choose 
several other ci^ties and ap'jproxi- 
mate the number of Smiths living in 
these cities, (Most public libraries 
have phone books of other cities.) 
Compare the ratios of number of 
Smiths to total population for each 
' city. {Remember to use .the total 
population of the city and SMrround- 
ing area.) Are the ratios propo rational? 
Use the ratio of your city tp p.redi'ct 
the number of Smiths living in San 
Francisco; New York; your state, the 
United Stales. 
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To 

(comtinued) 



4) From the post olfiQe get the ratea 
for mailing letters and packages. Is 
,the cost of mailing a light package, 

1^ proportional to the c^st of mailing 
•a large package? Xs> the cost ot 

^ matling a package a short dlstaircei^^- 
equivalent to the cost of mailing 
the same package a long distaitefj? 




5) From 'a catalog of Montgomery Ward, J^enney, Sears Roebuck, or Spiegel, 
find the shipping rates for orders. Is the cost of shipping a light 
package proportional to the cost of shipping a heavy package? Is the 
cost of shipping a packagfe a short distance proportional to the cost of 
shipping the same package a long distance? 



6) Flrjd out the <?8>8t 
of train faVe from 
your nearest rail- 
road station to 
foijjr other sta-- 
tions* Are the 
rates of cost to 
distance traveled 
proportiortal for 
the trips? 




Find the same information ^for buses and airplanes, 
types of transportation has the most consistent rate? 



Which of the three 
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NLY THE SHADOW 
KNOWS 



S 

T 



MaterlaiB needed: 



2 studenta, a book, a metre slick, a UiOtrlc 
for^recoVdtng data^ metre wheel (optional) • 



tape measure, charts 



(D 



(3) 




Before going 
outside to 
measure 
shadows, 
measuri? each 
height to 
tlie nearest 
centimeter 
and record 
the data on 
the charts 



Go outside and 
measure the shadows • 
For the students 
measure from the 
heel as they face 

Record 
the data in the 
chart. Write the 
ratios in simplest 
form. Are the 
ratios equivalent? ' 



® 



Find some objects too 
tall to measure direct- 
ly. Me^asure these 
shadows correct to the 
nearest decimetre. Some 
objects are suggested 
In the chart .to the 
right. There is space 
for you to Include 
other objects. Valt 
until you are b^ick in 
tjie classroom to^ com- 
pute the heights. A 
calculator can help 




you- 



Object 


; of 

Ob]ec+ 


of 
Shadoo) 








Shov-i ^^e& 






Ta,H tres . 






Goalpo.<l' 






r^lephov\e pole 



















To find the heights of the 
the second chart, use the r 
the first chart, set up a p 
and solve. 
For example: 



objects In 
atlo from 
roportion, 



Lonnie 



ISO cm 



aoocm 



Find the, heights of the objects m 
your chart. 

Compare, your .results with other • 
groups. Are they the same? 
What in£o*nnation in. the charts will 
change if this activity is done ^t 
la different time of day? 
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IT'S^ONLY pEY. 



App 1 it .i( 



ySZ 

71 



Foreign Exchange 

NtW YORK (AP> ^ TutJdOv ror«IOO 
CNchonptf dotlori ond (teclmoli of q 
doiior, H«w York prices 

Tu«i 



' Argontino .0900 

A (lUlo {schilltno^ C^t) 
Bclo'L-m (tronc) 

D'QuMcruteiro) ,U)Q 

30OavFuture« 7 3t)r 

WOov Fulurcx 2 301. 

Conado (^oMor) .97^0 

Coiomt»o (ptto) .0^40 

fronce (franc) J525 

Holkind (ouildlr) .4^ 

HonoKorto (dotlor) .2050 

itrari (Pound) , .UOO 
Hotv (liro) 

Jnponlven) .00J440 

MrKko4petn) .0801 

Norwov (krontf) .2040 

PorriiDol (e^rudo) .04M 

South A(rUn (rand) 1.4;S0 

Spom (p4>)9fo> .0180 

5w«tcn (kroro) .jSfiO 

5>A»nicr(ond (tronc) .40W 

VencJtu<Ma (boHvor) .3340 
W.Germony (dcnmorkl ,4300 



0^00 

.0610 

.079900 

.U)0 

} 11^0 
i3090 
2 3000 

^340 
J650 
.7515 
.4165 
.2050 
.1100 
001610 
.003440 
,0801 
.7035 
.0415 
1.4/50 
,0161 
.25A0 
.4030 
.7340 
.4295 



This chart is taken f3S^oTn the financial page of 
a newspaper* It can be used as a source of onany • 
proportion fsxercises. Students can bring the cU^rt 
from hom^* Before starting an activity, explanation 
of the cW4j^t; may be necessary; necessary, i,fe., 1 
peso ^ $.X)9, 1 Sweden krona ^ $,256, and 1 South 
Africa rand «» $1,A75. Explanation of the d'ccimal , 
part of a c<5nt may also be* necessary • * 



Exercises could l^e developed like thie on^es that follow. 



(a) 



A family planning a trip i^o-^the United States 
wishes to exchange 1000 dchmark, - VHiat country Is 
the family from? How much 
American money will the family ijecelye according 
to the Tuesday exchange rate? ^ _ _ _ ^ _ _ ^ 

An American businesswoman will be visit lug a 
factory in Hong Kong. 5he wishes to (Exchange 
$2000 into Hong .Kong cJoHa^SJ^ About, how many 
will she get? . , , 

(c5 i\n investor in Belgium has 1,000,000 francs to exchange, l^ich would have been 
the bette.r day to make the exchange? - How many mor<?^' American 

dollars would the investor receive by choosing the better day? 



(b) 



<d) An unlucky investor waited until Friday to exchange 700,000 Australian dollars 
to American dollars. How much did he lose by waiting? ^ Should 
he keep his money and wait until next week? 

I* 

<- 

(e) A livestock buyer will be going from the United States ^o Spain ar\d then to 
Argentina. To avoid exchanging "the peseta back to Araerlca?n dollars and then 
to peso, 'find the exchange rate be|ween peseta and peso. ' 

One solution strategy:, . * 



1 peso ^ $.09 -►200 peso « $18.00 

1 peseta « $.018-^1000 peseta « $18.00 



200 peso ® 1000 peseta, so 

1 peso ^ 5 peseta 



(f) Investigate the different coins of a country* 'la the value of each coin 
related to .the decimal system or to some other ^lace value system? 

Investigate the monetarjf system of countries not listed on the exchange table. 
Can you find the exchange rate according to an American dollar? 
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V "Stretch" Smith, a basketball 
star, predicts his age and height 
will vemain'lrt the same ratio. 
At 12 years "Stretch" was 160 " 
centimetres ta4:l. 
Age : Height « 12 yr^. 160 cm 

Complete, the tables • 



A 



3G> Yvs. 



IGO cm 



a) Gra^]t\^the Information 
from th(^. tables. 

b) ^What do you notice 
about the gi^ph? 

c) Use the grdiph to 
approximate his- height 
at these ages. 

1* A « 0 yrs 

2. A « "^3 yrs, 

3. A ^ 4 yrs . 
4* A ^ 50 yrs, 

d) Use the graph to approximate 
his^Age when his height has 
these values. 

1. A 

2. A « 

3. A ^ 

4. A « 



H 
H 
H 
H 



H « 30 cm 
H 100 cm 
H 600 cm 
H ^ 0 cm 



Are your age and height propor- 
tional, that is, do they stay 
In the same" ratio? 

Does "Stretch" know what he Is 
talking about? 

Can you think of any two things 
about you that are proportional? 



SMITH 



\ ; ' 1 I I ^ . If «M ; 




1 



1 



aroo 
450 
400 
350 
300 
'2S0 
ZOO 
\S0 
100 
50- 



A 


H 


12- Yrs. 


ISO cm 




120 cm 




80 cm 


Yrs. 


40 cm 


Yvs. 


2.0 c*v) ' 


Yir5. 


lO cm 



I 



J 



0 3 6 9 15 18 ^1 2.4 Z7 30 33 
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Materials needed 



Activity 1; 



I bicycle wheel or a roun 

piece of wood 
1 rape measure 
1 piece of rope 
1 roll of masking tape 




Place a marker on. tht; wheel. Tape a straight line 
on the floor approximately 4 metres long. Plac^ 
the wheel so the marker is at one end of the tape. 
Carefully roll the wheel 1 turn along the tape. 
Measure this distance in centimetres or feet^ 
Repeat this to check your measurement. Write the 
ratio , that compares 1 turn of the wheel to the 
distance measured . (the circumference of the wheel). 



/ (-feet or centimetres) 



: ! ., \ 



Activity 2: Find the length and width of your classroom. 



Activity 3: Find the length of the i8id.eline and baseline of your basketball flooi 

'. ■ ' » ■ ' < 

Activity 4: Use the ratio to 'f ind the number of turns needed to go 50 metres. 
Check th^ £|fnswer with the wheel. . ^ \ 

Activity 5: Tape the rope to the floor in a 'curved line and use the wheel to 
find its length. * ' 
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Materials" net^dod: 



Tennis ball 
Metre stick 
Strip of p^per or tape 
3 metres long 



C^) VWe the metre sticTt to mark the strip of 
paper (tape) Into deciraetx^es. Mount the 
/ strip of paper on the wall. Be sure tbe 
/ zero Hiark*>la at the base of the wall. 



A I ) ; » I i k . i ! I o ! ) 



\ 



\ 




/ 



(2) Drop the ball from the heights listed In the table. Each tiiAe \-jrite down the 
benight of the first bounce, ^ Repeat the drops to check the accuracy of your 
readings. Select four different heights for the last four trials. 



M 
I 





^MjoLb^bca m decimetre.. 










4 










of drop, in dec'tme'l'res ' 


JOdm 

















(3) 



(4) 
I 



li)i:A l i: 
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Examine the table and compare the rat^o": llgiJBkL^ >Q».tice in decimetres 

7 height of drop in decimetres 

for the various drofm. 

If you measured carefully, the eight ratios should be nearly equivalent. 
Since the ratio of -the height of the bounce to the height of the drop is 
nearly the same, we can say that "the bounce is proportional to the drop, 

Use this information to complete the following: 

If the height of the drop is '40 decimetres, the bounce will be 
about . 

If the height of the bounce is 7 decimetres, th« ball was dropped 
from a height of | ' ■ - 

1 

' ' , vi I «T ^i^^ i Hi.; r I. I - ,[c i i V i 

* ... 



J , !mv. 



; ; :■■ Mat m. 



Cut out Gears A,B,C,D. • ' 

Use .tacks to attach gears A and ^ to the sld^s of 
a box/ The centers of both gears should b.e the 
same distance from the top of the box, and the * 
tfiQ^th of the gears should mesh* Exper intent to 
find the best position so that the gears tu«rn 
QttiPQthly, ^ 

1) a) Move the two gear© so that the 
s meet. 

b) Turn gear A one complete turn* 
How maiw turns does gear B 
make? 

c) Complete liable 1. 

d) l^at do you notice about the 
ratios in the last column? 

e) If gear A turns 12 times, ^jiow 
many times does gear B turn?. 



2) a) Attach gears A and C and move them so that the 
the t^ible. ' 




TA5LE 1 




fuv-vas made 




U<xfx<> of 
+u.rnS by ^ 

by c^aoisr Q> 



"tuvns mo-de 

.by 
qea.r A. 




Ratio ,of 
turns by 

near A: tumS 


Klumbe\rof 
turns made 
by . 
CfQar A 


Wumb^v^ Off 
turns macfG 

qear D 


Patio Q-f 
tuv:r^3-bY^ 
qeavA: iuv-ns 
■by c^ea^ D 


1 

Z 

3 






1- 

2 

3 ' 


• • 

















If geaj;* A tujjns 12 times, gear C turns 
times, and gear -D turns 



3) Attach gears B and C ^d move them so that the#*s meet. Turn them until the 
dots meet again and count the number of turns made by each gear, 
a) Number of turns made by gear B 
• b) 
c) 



Number of turns made by gear C 
Ratio of turns by gear B : turns by gear C « 



Align the dots and move geair B twice the number of turns made in part (a)» 
Do the dots meet? '\^ow many turns did gear C make? 

d) Ratio ' of turns by gear B z\ turns by^ gear C ^ . \ : 
Compare the ratios in (c) a;id (d). . ' 
If gear B turns 24 times, gear C turns 




(page 3) 



6) 



/ 

Attach gears aud 'L)» Align the dots and turn t^ie gears until the dots meer 

again ♦ . \ ^ 

Write the ratio, turns by gear B : turns by gear D « ; , 

Write a t,u,rn ratio for gears (J and s have been marked to help you. % 

Turns by jgear C : turns^by gean D « ■ : ^ \y 

Ratios ^can be used to cotnpare the number of teeth on gears. Count the teeth 



each gear and record. Complete tho ratio table. 

TABLE 3 





MuAbev 


A 




B 




C 




P 





7) 



Compare thu tirst ratio Un Table 1, 
"turns by gear A : turns by gear li 

' : ^' to the simplified 

teeth ratio of ^gear A to B in Table 4, 



)eav- 



Ato c 

to D 

feto^D 
Cto'p 



fe-sin ratio. 



Compare/the first ratio in Table 2, turYis by geai; A : turns by gear C ^ 
^ > to the simplified teeth ratio of 'gear A to C in Table 4, 



to 



Do you see a pattern? ' 
Can you explain? 

8) Use the simplified teeth ratio of gear A to D from Table 4 to help ansx^;er 
this question: 

p^f gear k turns 5 Dimes, how many times does ge^ar D" turn? 
Check your answer by turning the gears. . " 

9) If gear X turns 40 times, 
V gear Y turns 




"ABLE 4 
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Have a student bring a 5 or 10 speed bicycle to class. -Turn the bike upside down so 
that the gear^can be shifted, ' Put a piece of tape on the rear wheel ,q1; the bicycle. 
Have the students count the^'teeth in 

«ach gear and record in Table 1, (The 
numbt*r is not standard. Thi* front gears 
vary ^rom 52 to 39 teeth and the rear 
gears from 34 to 14.*) 

Write the gear ratios and simplify. 
Record In Table 2. 

The following activities are suggested 



for student investigation; 

1. Select a simple 
gear ratio, for example 
13 to 4, and set the 
gears to correspond. 
,Check the gear ratio by 
slowlyj turning th^ 
pedalsl The pedals 
should Turn four times 
and the wheel thirteen. 
(Hold the rear tire 
lightly to aid in 
counting the turns of 
the wheel. ) Check 
some cfther gear ratios 
by counting pedal and 
rear wheel turns. 



TAS'LE 1 




Gear 




X 




Y- 




A 




B 




C 




0 









TABLE 2 



Ratio 


of T€e-th 


Simplified 
Teeth Ratio 


XtoA 












XtoC 




/ 


TtoD7 




f 








Yto A 






Yk> B 






Yto C 






Yto D 


" ■ — . ' 

v *'* ■ 




Yto € 




1 



*2. Select a back gear and use the small front gear. Turn the pedals slowly and 
shift to the large front gear. Continue turning the pedals at the same rate. \^at 
change dp you notice in the back wheel? Can you explain? What are the corresponding 
gear ratios? 



3. Move the gearshifts so the chain is 6n the smallest back and front gears. Turn 
the pedals at a constant rate-. Shift only the back gear so that the chain travels 
from the smallest to the largest ^ear ^Jheel. Xslhat change occurs in the back wheel? 
Can you explain. What are the corresponding gear ratios? 

4. If the pedals were turned at a constant rate, which ratio would cause the back 
wheel to turn the fastest? Order the qlmplified gear ratios from largest to smal^lest 
Students could use a calculator to change each ratio to a decimal and then order the 
decimals. 



5. In riding the bicycle, which gear setting Is the^ easiest to pedal? \the most 
difficult? Experiment on the playground. Which gear setting allows you to travel 
the farthest for one turn .of the pedal? Devise a method for checking your prediction. 

6. Select a gear setting. Suppose you pedal at a constant rate (one 'turn "per 
second, thirty turns per minute, etc.). How far would you travel in 20 minutes? ' 

7. Select a gear setting. How many turns of the pedal are needed for Lbe bike 
to travel a d*lstafir.e qf one mile? 
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w 



ais 



V 



TYPE 



/ 



r 



1, 

2. 
3. 



pounds * 



Weigh ydurself and measure your height. 

m 

Change your, weight tc\ kilogran.B, 
1 pound ,45 kilograms,- ^ ' ^ 

Change your height to centimetres. {1 inch centimetres .j 

Use the chart to determine your body type. 



inches 
,45 ki{o<jraj^s 



-Hei<^ht in Centimetres 




GJ20WTH CHAl^T FOe Gl^^LS 





\0 Yrs 


II Yv-s. 


12 Yrs. 


13 Yrs 


] 4 Yrs,; 


15 Yvs. 


Tall 


,'I43-I55- 


153- 1G3 


157- (68 


IG2-170 


1G2- 173 


IG4-173 




134-142 


140-152 


147-156 , 


152- IGl 


154- IGl 


I5G-IG3 




125-133 


(30-139 


135-146 


140-151 


'I4G-I53 


147-155 


Heavy 


40-52 


45-59 


49 -G 3 


,55-68 


57-71 


60-72 


Av<av"Qi.qe 


29-39 


33-44 


3G-4B 


41-54 


45-56 


47- 59 




23-28" 


25-3:^ 


28-35 


. 31-40 


3G-44 


39-46 



He»cjV>-l- >\r\ Centimetv-es 



Tcxil 



Avemqe 



H ecxvy 



Avemqe 



Liqht 



10 Yrs. 



149- 155 



(34-148 



125-133 



38-52 



30-37 



23-29 




GROWTH CHAl^T F0(2 BOYS 



II Yr^. 



149-1G3 



139-148 



130-138 



43-57 



33-42 



27-32 



12 Yra. 



157- 168 



142- (5<S 



)33-14l 



48" G3 



38-47 



29-37 



\ 3 Yrs. 



162- 178 



149- IGl 



138-146 



50-70 



39-49 



31-38 



\4 Yrs. 



169-183 




V54" 16 



143- 153 



61-75 



45- 60 



34-44 



\g Yrs. 
169- 185 



153-166 



148-156 



67-76 



49-66 



'40-48 



5. 



6. 



7. 



SOe is ISVedrs old, ueighs 127 pounds, and is 5 feet, 7 inches tail. 

a) Find her weight in kilograms, _________ 

b) Find her height in centimetres. (Hint: 12 inches « 1 foot) 

c) Wlmt is her body type? . — — 

r 

John is 11 years old, weighs 65 pounds, and is 53 inches tall, 

a) Find John's weight in kilograme. 

b) Find John's height in centimetres. . 

c) Vv'hat is his body type? . ___________ *> 

Fred is 14 years" old, weighs 120 pounds, and Is 65 Inches tall. 

Guess his body type, ' _ 

Check your guess by changing Fred's measurements to metric. 
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The state of Oregon has the following speed law8. 



u When p.. nil 




Mii r s rH:r> hour , 

f ir. any rorifiunti.-.l 



: :i 



B Oil ''C'Miii no..v.n ^ 
,Vt.d (An.Ax,im.mlHV.M..-roy o.UJ.. 

nn.v..u \ ,.i,-oc fill', DU"^"': "-■ t'^^i^'-' 

r ;ou\y public pai-.'-.v-; "^ ..sou.ji 



/ 



\ I. < 



Ciy 



5) 




Find out the speed laws for your state or use those for Oregon to answer* 
these questions. ' 

1) What Is the speed limit in kilometres per 
hour in front of your school? 

2) What is the speed limlc^ in kilometres per hour in frbnt of youY home? 

3) liThat would be a reasonable speed limit in kilometres per hour for freeway 
driving in your state? * •!■ 

A) If a trailer is being towed by a pickup or truck, the maxUnmrn speed limit 
is 50 mi^s per hour» \\fhat is the speed In kilometres per hour? 



This curve can be safely driven at 
per hour. 



kilometre* 



40 mph 



6) \-Jhat speed in kilometres per hour will cars be going in the Indianapolis 
500? Use an almanac to help you. 
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•MILEIS 



PEC 
HOUQ. 



miVEU (5EACTI0M 

"distance: 

FT . 



BRAKINK^ 
D/STAlsiCC 
FT 



TOTAL STOPPING 
D(STAK1CE: • 

. FT 



22. 
33 
44 




.... . 18-22 .... . . . 4t)-44 

3G-'45 \ , ..... G9-78 

....... ^4-80 , ...... .M08- 124 

5-5.. ., 'l0.5-i3l t(oO-18G 

<S<S 1 . . . J62-a02 . . • 2^8- 2G8 

y'"^ 2)37-295 ....... 314-372 

68 ... 334-:4j8 ........ .4az-50G 




1) 

2) 
3) 



A) 



The distances in the table are. based on tests 
given on dry, level ground/ Stopping distances 
increase when the road vs wet, snowy, or icy. 

\ 

If yovi are'drlving at a speed of -^0 kilometres per hour^ could you stop the 
car in 24 metres? ________ • 

If you are driving at a speed of 84 kilometres per hour, hovr, close can you 
safely follow another car? metres ' , 

If a driver^s k\loirv^etr<^s p^v- Woolv- 

reaction time-* is 
about 26, metres, 
his speed is 

about 

kilometres per 
hout. 

.If^bbth drivers 
h"^ their brakeSj^ 
will the two cars 
crash? 




9n metres 



ERIC 



1 20 metres 



218 




f!7 kilometres per hour 



Otympio- 
Sat^ Ahtonio 
San+cx Fe 



Olympicx 
Santa ' 




If a plane cruises 
'at a rate^of 570 
miles per hour the 
rate in kilometres 
per hour is 



p>. y 
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WORLD REtORDS 



^4 « 




WORLD RECORDS 
1) 1 mile - 3:51.0' 

2 miles - 8:13.8 

3 miles - 12:47.8 



Each of these thrSe^ re cords is 
roughly proportional to running 
a mile every ' minuted. 



2) Steve i^^illlam8 of the U.S. ran the 100--metre dash in 10.1 seconds and 

th^ goo-metre dash in 20.6 seconds. His speed was about metres per second^ 

* 

3) Tommie Smith of the U.S. ran both the 200-yard dash and the 200-metre dash. - 
The time for both is IftiT^^Seconds. Does this mean he ran the same speed for 
each race? • If one race has a faster speed which race is it? ^ 

■ - % 

4) These are world records. Rank them frqpi slowest to fastest based on the fime 

taken to go 1 kllor/letre (1000 metres). 



a) .Canoeing (1000 m) 3:48.06 

b) Swimming (1500 m) Men 15:31.85 

c) Running (1500 m) Women 4:01.4 

d) Ice Skating (1500 m) Men 1:58.7 



e) Running- (1000 m) 2:16 

f) Swimming (1500 m) Women 16:49.9 
Cycling (1000 m) 1:7.51 

h) Ice Skating (1500 m) Women 2:15.8 



5) Is the worl(f record of 9.9 seconds for 100 metres faster or slower, than thq world 
record of 9,1 seconds for 100 ;^^rds? 
(1 yd. ■KJ 914 m or 1 m as 1.1 yd. ) ' 



6) The world l&nd speed record for a jet-propelled automible is about 622 miles per 
hour. At this rate how long would it take to drive to the moon (1|. there was a' 
road) 240^000 miles away? _______ 
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A QUESTION OF 



( 



Materials needed: 



9 opring-loaded paper clamps 
Metro Stick 
Long Nail 
Masking Tape 



Procedure: Make a balance as fellows: Slip 
a clamp over the nail and tape the nail to 
the table. Put the metre, stick in the clamp. 
If the stick tilts, move it left or right in 
the cl^mp until -the stick ^8 level, ^he ^ 
center of the clamp marks the center of the 
Btn^ck. 

a) Put a clamp on .the right side of the 
stick so that the center of the clamp is 
10 centimetres from the center of the . 
stick. Hang a second clamp from the 
first. Place one clamp on the left side 
to level the stick. How far from the 
center is this clamp? ________ 

b) -Place the 2 clamps to the right 15 cm 
fVom the center. Where do you haVe to 
place the clamp on the left to level 
the stick? _______ 

c) Place the 2 clamps 20 cm from the 
center. Estimate where you should 
place the clamp to the left to level 
the stick. _ Try it. 

Start to fill in the table. Watch for 
a pattern, 

d) Place the 2 clamps to the right 10 cm 
from the center. Hand a third clamp on 
th^^m. Level the stick with one clamp. 
l-Jhere is it? Is it where you expected? 




Txiy leveling the stick in other ways. 
Use 5 clamps on one side and 3 on the 
other. Theji use 3 on one side and 4 
on the other. 




rz 




3 



RIGHT 




Wumbev of 
Clomps 


Distance 

M^t$X - 






- 2 


\0 cm 


\ 




Z 




\ 
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PLANK 




i.. 



I 



111 



Matfcriaia needed Ten-foot plank, four-lnth concrete building block, bathroom 

scale, measuring tape, metre or. yard stick. 

Balance the plank by placing the block in the middle: Ask for a volunteer (or 
the teacher) to stand on one end of the plank. Have different members of the 
class try to balance the plank by standing on the opposite end. Fot the plank 
to balance students should realize the weights of the volunteers sfiould be about 
equal. Weigh the volunteers. • , 

P ick two membem of the _£lass Imving different woights , Weigh -tliem and recoied 
the weights. Keep the block in the middle and ask tfiem to stand on, opposite 
ends of the plank and balance each other. Students will probably use their pre- 
vious experience with teeter- totters to accomplish the task. 

Again pick two members of the class having different weights. This time their 



11 



IV. 



~- w ^-.^♦.^ ^t«^<? u j-iin^. uut: JL 

task is to stand on the ends of ^e plank and "balance it by moving the block. 



Have the students' use the three^activittes above to formulate a"^onjecture about 
how a balance occurs. Students will probably say that the heavier weight is 
closer to the block, and the lighter weight is farther away from the block. 

Ask students to examine the relationship between £he weights and distances by 
completing a table. By using two students whose weights dve considerably dif- 
ferent, a pattern can be discovered, the results in the last column wim)e 
approjti-mately equal. 



Weight o-f 
person (w) 


pist*o.nc« w 
is -from 
«?ioc;k (p) , 




W-D 

I 




WxD' 



























VI, 



JV\e General Qule is : Vv^ x D, ^ Wj. x , or W, ^Oj. 

Students can apply the general rule to solve problems: For example, John weighs 
90 lb§\ and stands 4 feet from the block. Tim balances the plank by standing 3 
feet from the block. How much does Tim weigh? 

"Give me a place to stand, and I will move the Earth." 
This is what the famous €reek scientist Archimedes (287-« 
212 B.C.) was supposed to have, boasted after discovering 
the law of the lever: ^^^^^^^2X02. Assume that 

Archimedes weighs 150 lbs., and the fulcrum of the lever 
is 4,000 titles from the Earth. How far from the fulcrum 
would he have to stand in order to move the Earth? The 
Earth weighs 13,176,O00vOO0,OO6,OO0,0O0,0OO,0OO lbs . 




FuJc»-um 
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YOU? 



Api- I 1 I M I i.Ml 

I'Ki U'l MM i i 




Materials: 1 hand eggbeater 




(1) Tura -the^ c^ank one complete turn and have your partner count the number of 
turns of the beater. _______ ' ^ 

' (2) How many beater reVblutlons are there when you turn the crank 4 times? 
6 tlmo^? 

(3) Write a ratio showing the number of beater revolutions for 1 turn of the 
crank. - 

(4) Predict the number of. beater revolutions if the crank makes 8 turns. 
Chock your prediction by turning the crank and counting- ^ 

(5) If the beater revolves 45 times, how many times will the crank turn? 

Do vjouknou) how 



(6) Count the teeth In each gear and record your answer. 



(7) 



(8) 



(9) 



Wr*lte a ratio that compares the number of teeth in the large gear to the 
number of teeth in the amall gear. 



teeth in the large gear for each one tooth in the small 

This ratio should be equivalent to the 



Tlnere are ^ 
gear. Write this ratio, 
ratio in question 6. 

Compare the ratio in question 3 to the ratio in question 7. (Beater revolu-7 
tions : 1 turn of the crank ® number of teeth in large gear : 1 tooth in 
small gear) 

Is the ratio of beater revolutions to turns of the c^nk always equivalent to 
'the rati,9 of the tee^h in the large gear to, the niuiibeiTof teeth ±ti the small 
gear? Use the inforoiation in Questions 4 and, 6 to help you decide, 
beater revolutions : 8 turns of the crank ^ 
teeth in small gear. 



teeth In large gear : 



(10) An egg beater has gears with 64 and 14 teeth each. If the crank is -turned 
28 times, how many revolutions will each beater make? 

(11) In making the meringue for a lemon maringuei pie, you must beat the egg whites 
until they ^re stiff. This may take 4 minutes of rapid beating. If you turned 
the crank 100 times a minute, how many times xtouM each beater revplve during 
the 4 «alnutes? 
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A propor+iov^ is a. j^eav> propov*t\on 

O ® 
. <D"A 

C»rcl€ iVie propov-fiohs tl^at are 
jr^ig^ pv-opQv-tior»s. 



A I » j » I t r . M i i > n 




Examples 



6 



49 



5 5 



4- _ 2 

-^ujiiiiji«-Lij Tianrijjiji 

z \ 



A) Hnd a vneoin pv-opov-iiov^al 
be+ujeev^ 3 and \Z. 



Sol u+ ion: 

3 _ 



B) pnd an app roximo-ie v^<20Ln 



7'><7k49, so ' 
Im Ol liHle 

less flrjan 
7, <^boucV G.9 



Solu+ion: 
12 



4 




IZx4 



L^l i;»;m^^:\ i ! I ion:. ^ an hi* 
i>v >'u\ I I i j> 1 S Ml ioM w i t h 

|H M , .>! h\' -.pi !^;. :; 

» ^ i ! ^ n I .H w M !i .{ t.ib I < , 

\ )n t • ( 1 ( ■ i:u .jf^ t v^'< t il 

t Wv IMlinii.-l 1 . I l a sill 
1, >. 



f y 



1 1 



a) 4 and 16 

b) Sand 45 
C ) ^ and 50 
d ) S and ^ 
€) \00 dud 4 



Challenge: Rnd three pat v-s 
o-f numbers for wh\ch 6 
IS ihe mean proportional. 



App*^oxima*t-e -Vbe mean 
propov-t^onai between: 

a) 3 a^d 16 

b ) 5" and 7 

c) Sand 4 



^) 5a^d 3 
e) \Z and 4 
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In each right trlangl*^ b-^'ov; ;^ iw Tue throupV ; perpendicular to the 
line through A and_C. _\n\ere tiui two lin- cross, laYf^^ the point E. Measure 
the line segments AE, EC, and m to the nearest centimetre and record below to 
complete each ratio. 

B 




BE ZcYY\ EC 




Be 



EC 



BE 





® be" 



EC 



Ln each problem what do 
you notice, about the ratios 



AE 
BE 



and 



BE- 



EC 

l^en two ratios are equal, 
they form a proportion. 

AE BE 



and 



BE EC 

The extiremes are _ AE 
The means are and ^^^^^^^^^^^ 

Since the means are equal, the 
proportion is called a mean 
.proportion^ 

BE is the mean proportional. 
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THE MEANING AND USES OF SCALING 

• The words scale aiTH scallnjs Are used in many different ways. The scale that 
B. C. has suggested in the cartoon above is a common scale for rating perfopmnce. 
There are also pay scales, musical scales, and scales fpr comparing l^^eights and 
temperatures . In this resource the word scale will refer to a ratio, A scale of 
1 cm : 2 km can be interprijted ns the ratio 1 cm for every 2. km. The scale might be 
useful ^>n a city map where 1 cm on the map represents 2 km in the actual city. A 
scale (ratio) of 1 cm : 100 people might be used a basis for a number line graph. 



O too zoo 300 -qOO 900 60O TOO QOO 

t 

o 

Seal in^ >; means to make use of a scale. Some 
examples of scaling are: finding distances 
with a map vslng the given scale, scaling a 
recipe up or dciNm according .to a given 
ratio, and making a scale enlargement or 
reduction oi a drawing. 
Scale Drawings 

Scale drawings are indispensable in the 
design and construction of objects* The huge 
tire shown in the picture at ^the right was 
designed from small scale drawings • Moat 
manufactured objects were initially drax>rn 
.to a scale. The dimensions ot a scale 
drawing may be smaller than / equal to, ot 
larger than the dimensions of the object* 




If d l.lQfc pound tiro Ii^ll"* t"»t> tl <'S-potiit<i ,lni|- - 

'I i hu|t».« hiuHi tM'Vi»i iir<>. ^iiottnt vMil lift I" pi^ine oiH thdi ilip itir 

><'i|.>)M S,1«i. i<i.)iniK tinil Hn» ili'v WclK*>H n lun.niN, t in* f •!» whirh I'm' I 

li.'.lm tf lir «6m..i »hn.i> \mv\ hmjt, thi^v »»»»t v»,fc ;tii<t «it«:(tth|t. ..| jn i«. S thl<li. 
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Small objects, such aa those found In clocks, transistors, radios and miniature cal^ 
culators, are scaled up so they can be conveniently designed. Buildings cars , 
furniture, clothing and other relatively large objects are scaled do\m to fit on 
blueprint and drawing paper. 

Drown \o P\qAkx<x\ S»Ee 

the dimensions of the scale 
drawing are equal to the dimensions of the 
object the scale drawing Is said to be to 
actual gjge . This scale drawing of the 
grasshopper is dra\^m to size with a scale 
of 1 to 1 (1:1). 

Wlien the dimensions of the scale drawing are greater than the dimensions of the 
object, the scale drawing is called an enlargement. The scale drawing show below 
Is a .? to 1 enlargement. Using ratio notation, this can be written as 2:1. Using 
fraction notation, we can Write j and say that the scale fact(!>r is two. (A few text- 
b^ks reverse the notation for scales and instead ot x^rltlng 2:1 enlargement as we 
re here, they will write 1:2 enlargement.) 




Scale oT hi 




Scale of 2.'. I 



• \-Jhen the dimensions of the scale drawing are smaller 

than the dimensions of the object, the scalfe drawing is 

called a reduction. Thi$ scale drawing of the grasshopper 

is a 1 to 2 (1:2) reduction. In this case, we can say that 

1 



the <icale factor is 



2* 
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"Twice ga Lar>;e" 

On the student page Be Creative This ChTriotrnas an exerpt from a magazine states 
"If you want to make the original design twice as high and twice as wide, make the 
square jtwlce^^as large,'* Wlille it is common to speak of something as being twice as 
lar^ejvhen its ^inear dimensions are doubled, 
this practice can be a source of confusio^. 
For example, the sides of square B are twice 
as long as the sides of square A, and yet its 
area is four times as great* 

This newspaper clipping 
says that the big knife is 
three times larger than the 
conventional Scout knife. 
Tills means that the length 
and width are three times as 
great. As in the above exam- 
ples, the comparison of sizes 
refers to the linear dimenslona 
and not to the surface area, 
volume or x>;t!fight. For example, 
the weight of the large knife 
i^ ^ pounds, and this is much 
more than 3 times the weight of^ 
a conventional Scout knife, 

Wliile such expressions as, 
"twice as large," "three times 
as large "half as big,'' etc*, 
usually refer to lengths, there 
are exceptions. If a farmer 

speaks of one plot of lane a^being twice as lai"ge as another, he is referring to the 
area or acreage and not the length and widths If he wants a silo which is twice as 
largia> then he is referring to a voltim^ which is twice as large and not the height or 
width of the silo. The change in area and volume as related to a scale Is discussed 
further in this comoientary under ^ ^'Supplementary Ideas in Scaling." 




Prepared for anything 

Vftiat cotilil l>« t!iL* world's lar^^ost Scout-type knUc is roaOy for the wofld^s 
Ini Rest potato. U'aynu (^^dddtd, a prol ebslonttl knlfe-miikcr who vrorktt ai hi a 
home nt /i71 Uiirliam St., KuRpnb> turned, this one out for Donnls And *Rflymond 
i:ilinRHfin, KuR<?ne kni fo* col lector a. Completely functtonul» the knlfo in 24^ 
lnche» lonji when opened. It weighs A^* poundB «nd la three times larjjer than 
the conventional Scout kntfe. 
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GETTING STARTED ON SCALING ^ 
Represen tation 

Rispresentation is very important in the study of scaling. Bar graphs use a 
Siv^n *^c^lg to re present information • Maps repreaent geographic area© based on the 
given in the legencl of the map* Sit>ce scaling ire often concerned with repre-- 
sentlng information and/or objects, you might 
like to begin a unit on scaling with some 
discussion of representations* Students can 
be asked to think of pictorial ways to repre- 
sent or Identify people. They might think 
of snapshots, shadow profiles, fingerprints 
or sketches. The student page Elementary^ My 
Dear Watoon would be appropriate here. 

The page V/hat Am I? can be used to begin 
a discussion on identifying objects from ^ 
their outlines. When do we need to know " 
more than size and outline to identify some- 
thing? 

Sca les on EnlarRement^ or Reductions 

Representations of objects can be the . 
same size, smaller than or larger than the 
objects* This idea can be introduced along 
with J^tie use of ratio notation for scales 
with the page Bug Off! The page shows t;hree 

scale drawings of | grasshopper, one of which is identified as actual size, 
if you show the page on an overhead screen, your students might point t)ut that all 
of the grasshoppers are enlarged*) 

Once students know the meaning of the 
scales 1:2, 1:3, they can be\glven activi-*- 
ties which require them to determine the 
scale • The student pag^es What Soale? and 
1??^-19?6 offer opportunities for this. 




f. V.«r«lullv <l,lc(lb« (VP i>f vout IlntaapttntB (>< yvvt {i>4T(ii«i tt vt'uf 
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SCALE OF j:2$0 



A scale can be used to dotetmine 
the measurementi? of an objectn The 
scale of 1:250 is given for the dino- 
saur from tjh© page A Fiotum is Worth 
a 'fhousand Words. Since the scale 
drawing of the dinosaur Is about^2,5 cm 
tall. It can be determined that the 
dinosaur I0 about^25 dm (2* 5 ir -250) or 
6.25 metres tall^ 



Choosing an appropriate sca^e to make a 'scale drawing is sorietlmes difficult* 

\iiiat scale would be useful for drawing a Paramecium? What scale could be used in 

making a sketch of the solar system? Questions like these can begin discuaaions 

and Investigations about appropriate scales. You might like to include the bulletin 

» 

board idea from Choose the Scale at this time. The l)ulletin board becomes part of 
an investigation into appropriate scales when the students are asked to match scales- 
to representations. 



The relationships of linear dimensions 
with area and volume are of major concern 
to thfe Lilliputians in Gulliver ^s Travels, 
Gulliver Is 12 times as tall as the 
Lilliputians or a 12 to 1 enlargement. 
The student activity Life in LilHput con*- 
tains some interesting questions which * 
show som^i of the problems the Lilliputians 
had in taking care of Gulliver. Making 
sheets, blankets and clothing for Gulliver 
involves the relationship between linear 
dimensions and area* Feeding Gulliver 
Involves the relationship between linear 
di\uensidn«- and volume. 




erIc 
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I cm 



Z cm 



hAKlNC A SCALE DRAWING ^ ' ' . 

Students have, already made many 1:1 scale drawings. Common examples are tracing 
the outline of a hand or figure, or making fingerprints which are mltx'or 1:1 scale 
ropresentat iona of the patterns on fingertips* llBu^^lly the scale drawings v^e want 
to make are enlargements or reductions, A 
2:1 enlargement means tliat each linear mea- 
surement on the scale drawing will be 
twice as long as the corresponding linear 
measurement on the original. A 1:2 reduc- 
tion ^111 have linear measurements one--half 
the corresponding measurements on the 
originals 

Snapshots, television shows, and billboards are examples of scale representations, • 
Most of these are made with the aid of cameras, projectors and other techniciil device^) 
.but there are several useful methods for making scale drawings by hand. These methods 
are discussed below. 
^Using Grids to Make Scale prawlngfi s 

Grids can be used to make scale drawings In several ways. Since each of these 
ways involves transferring a design from, one grid to another, some practice in copying 
design^ is helpful. The student \>age Border 
Designs asks stjuLdents to continue geometric 
patterns with a 1:1 scale. These same pat- 
terns could ,later be enlarged or reduced in 
size. 

The grid of nails on a geoboard can be the basis for a rubber band pattrern. This 
pattern can be transferred onto a paper grid of dots where each dot on the page rei>re- 
sents a nail on the geoboard. Tlie dot grid can be'any si^ze. If It is Smaller than 

the geoboard^ th^ scale drawing will be a reduction* The 
butterfly shown at the left is a reduction of a geoboard 
design. Any two nails which are joined by a rubber band ' 
on the get)board are represented by two dots joined by a 
lin6 segment. In both of the activities Border Deeigne.'^ 
gnd Ceohoard Designs students are involved dn counting 
squares or dot8> finding cofrespondlng points and check-- 
ing to see that their scale 'drawlnWj^^^^Hy look proper- 









w 
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A DESIOKI 




A GC0S0AR:D DES»&N 



tlonal to the originals. 
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To make an enlargement or reduction 

CO & specific scale, j^lace the original 

design on a grid of squares. To enlarge 

the design to a scale of 2:1, make a 

gHkl with squares tx^lce as long and wide. 

Copy the design ene squ<ire at a time onto 

the new grid. To maCe^ 1:2 recj action, 

make a grid with^uares half as long and 
wide. Copy the design. The classroom 

..^^^^B-lyHave J^eaigym on Jou^ .£lrid -Gixxpha^ 

and Paint Your Wagon use these Ideas 

with grids. Sometimes it Is helpful to 

number the lines of the grid as shown 

in Gincl Graphu 



OR(GIMAU 



2:1 CWLARGEIMEMT 





1 - > V 




■ P^<.iJ It - - -- 







I - 2. ReOUCTIOM 
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ORIGIWAL 



I-^RCDUCTIOW 



3 - I CMLARGEMEWt 
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Another way to make a grid 

enlargement is to use the same size 

grid for the scale drawing as for 

the origirfed. For a 3:1 enlargei^ent 

JllSl square on the cnriglnal 

will correspond to the edge of 3 

squares on the enlargeiinent . Notic^ 

on the scale drawings (at the left 

that the circle on the original 

occupies one square, but on the 3:1 

2 

enlargement it occupiers 3 or 9 

squares and on the 1:2 :i^duction' it 

/ 1 2 1 
occupies (~) or ~ squares. The stu- 
dent page The Varth&non has students 
make a 1:3 reduction using the same 
size grid paper. Your students can 
probably draw other designs to enlarge 
or shrink. \ 



Students who have enjoyed making scale xiravings in two dimensions might 
like to try scale drawings of three-dimensional objects/ .Isometric grids 
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are useful for three-dimensional scale 
drawings, * The edges of the figure at 
the right are not on the grid lines them- 
selves, but they do connect vertices of 
the grid. To draw a 2:1 enlargement of 
this figure, count the hori2ontal\nd 
vertical spaces for each edge of the 
figure and double these lengths on an 
isometric ^rid. 

Ueima ^ a Raler to ;Make Sca le DrawlngB " 

Pej7}5iaps you have seen a triangular 
ruler like the one shown here. Rul|rs 
like this are used by architects and 
engineers for scaling. There is a pat-*,^ 
tern for making an architect's ruler on 
the student page Archie Texs' Ruler. The 
page can be on tagboard to make a 
sturdy ruler, TJie students are asked to 



cotfifilete the si^ number lines according- 
to the given scales as shown at the 
right. 



Z'-l ENLARGEMENT 



ISOMCTQIC 
GRIDS 



/\/\ 




ARCHJT£CTS 
RULER 



(pattern) 



I: i 
a: I 

3: 1 
4: 1 
S' I 
G.I 



!• a 3 4 5 « -7 e $ to u t% a IS ua 11 lb (9 




FOLD UMDER. AWD PASTE TO BACKOFC 



O 



01. 



> 






lJ3 REOUCTWW 




^ Enla^ rg e^^^ To make a 2:1 

enlargement, measure each side of the 
original using the IrT scale, then 
reproduce the figure using the 2:1 
scale • Notice that the units change 
when making the scale drawing, but 
th^r-nrntiber of units read on th^ ruler 
stays^^^b^ saaie. 

Reduction To^ maka a 1 : 3 reduc-- 
tion, measure each side of the original 
using tha 3:1 scale and then reproduce 
the figure using th^ 1:1 scale • 
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Combinations of these scales can be used* For example, for a 3:2 enlargement 
flrHt reproduce the original figure by a 3:1 enlargement and then reproduce the 
resultlmg second figure by a 1:2 reduction^ 

Architect's rulers are useful, but most of our measuring is done, with common 

inch or metric rulers. Using a ruler x^rlth one number line to make a scale drawing 
♦ 

Involves a different process than using the architect's ruler x^hlch has several 

number lines, , ^ 

To make a 2:1 enlargement with a centimet:i?€^^ler , the number of units for 

each. linear measurement must be :doubl^d, 2 cmHl^A cm, 5 cm— ►lO^cm, In 

iilj^ther words, the units stay the same^ but the number of units changes, 

ORIGJMAL 

The rectangle at the right 'has width 
1 ^ 

J cm. To make a enlargement, each 

centimetre in the original must be stretched, 
1 /' 
to 1- centimetres in the enlargement* This 

is equivalent to multiplying each linear 

measurement by 1-^. For the 2:3 reducclfon 

3 centimetres on the original is shrunk * 

to 2 centimetrj^a'^in the reduction. This is 

2 

equivalent to multiplying each length by — • 



I 



I 

3 




2:3 RCDUCTl0^sl 




T 



I 



LINE DETStaW 



J 2 3 4 5 

The al^llty to enlarge with a 
ruler is useful for making home decor-- 
ationa* The geometric design at^the""^ 
. left is the basis for an elaborate 
line design. To make a vall-size line 
design, the geometric pattern must be 
enlarged to the desired aize. Nails 
or holes are Qpac^j^t equal distances 
along all the edges. The^ design is 
then sewn or wrapped with thread. To 
enlarge this design with a ruler, the 
basic geometric shapes must be identified 
and scaling techniques applied, You can 
find patterns for line designs in Ujve 
D e s i g.rts ^ by Dale Seyniour. ' 
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The classroom pages In this resource which involve making scale drawings using 
a ruler are A Fen for Your PQnoit^ Take Me Out to the Ball Gctme^ Use Metres in 
yourJai\i and Plato arui the Solids. 
UBinK Projection Points 
to Make S cale Drawing s 

. Tlie Renaissance painters 
were interested^ in depicting 
the natural worlc|. The 
specific problem khey coped 
witli was that of pMntlng 
three-dimensional sAenes on 
canvas. The solution was 
the creation of a new slstem 
of mathematical perspective. 
The most influential of the • 
artists who wrote on per- 
spective was Albrecht Durer, 

Durer thought of the artist's canvas as a glass window through which the scene to 
b<^ pain:,ted is viewed. From one fixed point lines of sight are imagined iKTg^ through 
the artist's canvas to each point of the scene.' This set of lines, 1?*8 cflUled a 
pr ojection . This method is Illustrated by the picture ghown above. 

Durer' 8 method is' very handy foir reproduc^^ng^ 
figures for a given scale factor. In the figure 
shoi^ to the right, triangle A'B'C is a 2:1 
enlar^"emejQ±_of triangle ABC. Tp obta^^i this 
enlargement, the points A, B and C projected 
(pushed out) Jfrom projection point P so ..that the^ 
points A', B' and C' are twic6 as -far from point 
P as the corresponding points A, B and C. By 
this 'method the sides of AA'B'C' are reproduced 
twice as long as the sides of A ABC* 

Surprisingly, it does not matter where the projection 
point is pi^^. If we place thor projection point P in-- 
side A ABC as shown at the left and then pyojeet the 
points A, B and C out twice as far from P, we again ob- 
^' tain a reproduction which is a 2:1 enlargement. 
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The scale factor for a projection 
may be a fraction or a negative number. 
A scale factor of ~2 has been used hero 
to enlarge the smaller flag. For a 
negative scale factor the original 
figure and Its reproduction will be on 
opposite sides of the projection point. 
For example, Y' is twice as far from 
the projection point P as but" in the 
opposite direction. 





PI M HOLE CAMER/V 



The lenses of ou:^ eyes and of cameras Invert the images of 
scenes much like a projection with a negative scale factor. The 
sc^ne is reproduced upside down on the retinas oi our eyes and 
on the film of a camera. Your class might like to make a. pinhole 
camera. You can find plans Jfor such a camera in World Book 
Encyc lopedia . The following student pages use perspective points 



to make scale drawings: mat's the Point:, Bigger Thgn Life^, A Shrink:, A Negative 
Feeling and Projecting Through the Pinhole. 
Using a Pantogr aph to Make Scale Prawlngs 

A pantograph is a mechanical device 
for enlarging and reducing figures. It 
can be easily constructed from four strips 
of cardboard or from an erectpr set. (See 
the student i^age The ^ Pant ogrcph*) These ^ 



four strips are connected so the strips 
move freely. Point P. acts like the pro- 
jection point and should be held fixed. 
Aa point D Is placed over each vertex of 
a polygon, a pencil at point A can be used 
to mark each vertex of the enlargements 
As the new points are found, the ratio PA:PD remains the same* Iti the picture abpve 
PA is twice as long as PD, so the scale factor is 2. In order ^5 use the pantograph 
« iMiKtlgn, the pencil should be placed at point and po-^nt A should be placed 

f ' * ' 

over various pointa of the original. / . 
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The pantograpli on Lho atudent pages has Juat one set of holee foy enlarge- 
ments with a scale factor of two. There are several holes in the arms of the 
pantograph shown below to allow for different ratios of PA to PD. The following 
Illustrations show two more settings of the pantograph. 




A ^ D ^ 

As the pantograph is changed 
so that I) moves closer to P, 
the ratio PA:P.D gets larger. 
In this Illustration the 
scale factor is A. 




As D moves farther from P, 
th© ratio PA;PD gets smaller • 
In this illustration the 



scale factor is 



3: 



Pantographs are not always made out of rigid material. Your' students might 
enjoy using the rubber band pantograph described In A Snappy Solution to Soale 
dryings, ' • 

^8A"R Indirect Measur em ent to Make Scale Dra wings 

Often we cannot measure distances 
directly — can you imagine a tape measure 
stretching to the sun? The heights of 
tree's, buildings, mountains, etc. can be 
deterixiined from scale drawings which are 
reductions of the actual scene. The 
Greeks created and applied^ methods of 
Indirect measui^ement • They found the 
circumferences of the earth, moon and sun 
and computed the distances to the moon 
and the sun- Such things^^ which at first 
seem incredible, can be accomplished with ' 
only a knowledge of scales and proportions. 

By Permission of John Hart 
ftftd Field EntarpristiSj Inc. 




■238 



COMMENTARY 



SCALING 



Measuring, with Shadows: The uae of 
a stick and ita shadow to measure. the 
heights of objects is very old. As 
long ago as 600 B.C. the Greek mathe- 
matician Xhalea (th5''lSs:) used this 
method to measure the heights ofpyra-- 
mids. The method ianslmple and uses 
proportions. Suppose a stick of height 
4 metres is held perpendicular to the 
"grouhd ahd has a shadow" of length 3 
metres, llien the ratio of height to 
length is 4:3. If the length of the 
tree*s shadow is 24 metres*, then tMe 
height of the tiyee can be found by 
solving .the following proportion. 

24 " 3 

Measuring with a Hypsometer: The 
hypsometer is a simplified version of 
the quadrant, an Important instrument 
Ip the Middle Ages, and the sextant » an 
Instrument for locating the positions 
of ships. The grid on the hypsometer 
is u^ed to set up a scale. For example, 
if you are 55 mettles from the base of an 
object > this distance can be located on 
the right-hand side of the hypsometer by 
representing ten metres as one unit on 
the^edge of Uie grid. Following the 
dotted line on this hypsometer %o the 
string of the plumb line and then down to 
the lower edge of the grid shows that the 
height of the obiect above eye level is 
25 metres. The units on the grid may 
rcspresfent feet, yards, centimetres, ' 
metres or any othex convenient measure. 




HOt^EMADE HVPSO METER. 

» 
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A common mistake In using the hypsometer Is forgetting to add the distance from, 
the ground up to eye level. For tt\e position of the hypsometer which is shown above, 
the height of the wall from A to B in the following diagram is 25 metres. To get the 
total height of the wall, the distance of the eye above the ground must be added to • 
25 metres. For activities with the hypsoraeteV see the student pages How to Make a 
Hyp8onieter and Ueing the Hypsometov, 




Using a Plane Tab le to Make a Scale Drawing 

A plane table is one of the simplest ways of making a scale drawing of a small 
region, such as a room, backyard or field. With this device it is unnecessary to 
measure the angles or distances between objects. Only one distance needs to be known. 
The following series of pictures show the plane table being used to map the location 
of objects onto a piece of paper. In the second picture the line,"?^ has been repre- 
sented on the paper by the line P'Q'. The use of a plane table is illustrated on the 
student page Stake Your Claim, 



ERIC 
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WOM EMA DE Tf3AM3lT 



UslnR a Transit to Make Scale Drawings 

Wlien making a scale drawing ot a 
geographic area, It la often necessary to 
know the anglea fopi^ by Imaginary lines 
joining trees, buildings and other land- 
marks. Tlio transit is an important instru- 
ment for measuring horizontal and vertical 
angles in civil engineering. Like the 
early transit, the liomemade transit shox^m here and developed on the student page 
Another Stake Out is capable of m^asusring only hdrizohtal angles. 

Suppose we wish to find the distance between pDints Q and T shown in the diagram 
below. If we had a scale drawing of the area, we could easily determine the^ distance. 
A stake can be placed at point Q and another stake placed at an arbitrary point P. 
The distance from P to Q is measured. The transit is used to measure. the angles P and 
Q of the triangle PTQ. In each case the metre stick part of the transit should be 
held parallel to the line through stakes P and Q. 




In the classroom a scale drawing of the tri- 
angle can be drawn on paper with angles P' ^nd Q* 
equal to angles P and Q, respectively. The length 
of P'Q' can be chosen conveniently to set up a 
scale between the lengths of PQ and P^Q^. For 
example, 1 centimetre might represent 10 metres. 
Since Is 5 cm long, qv hag length 50 m. 
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SUPPLEMENTARY IDEAS IN SCALING 

Seal© drawings and map© are common topics in scaltfiTg, but there are many other 
scaling activities x^hich involve important mathematical content* Students might use 
a given scale to make a dip stick (see Make a Dip S^^iok) for measuring the volume of 
irregular containers. The effect of different scales on graphs can be tested (see 
The Gee Whiz Graph). These and other topics in scaling are developed In the classroom 
materials in this section. 

Many of the student pages in this 
section are devoted to 3-dimenslonal 
sealing. One of the simplest ways of 
introducing scaling in three dimensions Oj;j((5(fsJ/^L. 
Is throi^fgh the use of cubes or building 
blocks. The larger of the two figures 
shown here Is a 2:1 enlargement of the 
smaller figure. This means that the 
length, width ant^ieight of the larger 
figure are each twice as long as the 

length ,^ width and height of the smaller CNLAI?GEMCWT 
f ijzur c 

^ * A 2:1 enlargement can also mean that 

each cube or building- block is to be 
replaced by a 2:1 enlargement. In this . 
case, the 2:1 enlargement of the smaller 
figure would have bigger cubes. 

Since different size cubes are 
nortnally not available, enlargements 
with the same size cubes are used In the 
foIlQwing illus^^ratlons and on the stu- 
dent pages 



2-\ ENLACGEMeNT 

Some Classroom Ac 





OPlGIKiAL 



a. Build some skyscrapers out of • 
cubes. Set up a scale and pose some . - 
questions. For example, M the edge of 
a cube represents 15 f^et, how long is 
the building on Main Street? For 
similar questions see th© student pages 



Soaltng a Skifkomper and Building a 




MAIN 



ERIC 



242 



WASHIKIGTON 



COMMENTARY 



SCALING 17 



b. Build a box-ahaped figure of cubef? and then build* an enlargement for aomo 
given scale factor. For a 2:1 enlargement, as shovm here, each linear dimension of 
the original figure is doubled. 




ORIGIKIAL 




2:1 CNLA^GtMENT 



c. Build some Irregular figures, ouch as the one shown here, and then bylld'a 
2:1 enlargement. This activity is much more difficult than enlarging box-shaped 
figures, as iJi^Activlty #2 and will probably generate discussions. 
f 




ORIGIWAL 




2:1 eWL/VRGEKlEMT 



Scales y A rea and V olume 

Imagine meeting the Terex Titan 

on a highway. This truck is bo wide 

that it would require three regular 

road lanes. It Is A. 6 times larger 

and 4:8 times widH" than the * 
« 

Chevrolet Luv pickup xo'hlch is shown 
on its dumpbox. Needless- to-sayi the 
Terex Titan doe|| not cost 1^3^^. 8 
times more than the Ch^^olet pick-- 
up nor is its capacity only 4,8 
times greater* 




World's blqyeat 'Vonkfi Toy 

(lentfral Motoro hjitt 'unvpi IH tlio worhru larRpBt livuk, xhin 6;-t«ot-U>nu 
Ti»rox riiHn, r\\c olf-hiftUwfly hauler it*' foet wi«)o nn<\ cm\ entry snorr 
than no t0n8» UM sayo. Tho truck in Mchodul^U lo undcrRU n minimum ol 
U monihfi ol tcutlnji m a mliilnB nito In BouthiMcn r«llforiiirt. For rIrp 
oompatltton* thflt*n t\ thevj^olpt Luv plrkuj* o« the Tltdn^w hoil. 
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Tlxe relationships between scale enlargements and the Increase in area and volume 
can be discovered by your students through the use'^of cubes or building blockjS as 
Suggested. In the above activities* Thes^ relationship© are discussed in the following 
paragraphs. 

Area. If we refer t<? the figures 
shown here as buildings and the faces 
of the cubes as windows, the area of 
each side of the smaller building can 
be ccfmpared to the area of the cot^res- 
ponding side of the larger building in 
terms of windows. For example, there 

are four times as many windows on each side of the ^.arger building. By varying 
the scale factors and comparing areas, your students will be ^able to se^ that the 
. area of the enlargement is always the product of the s quare of the scale factor 
and thfe area of the original figure. 

Volume * In the enlargement activities 
suggested on the previous page your stu- 
dents will quickly discover that if the , 
original figure has too many cubes, they 
may not have enough cube]Si for the enlarge-- 
menti^ For the 2:1 enlargement shown -here 
there ate 8 times as many cubes in the 

large building as in the smaller one. By varying the scale factors and comparing ' 
"tlie numbers of cubes needled in a building and its^nlargement, your students will 
become acquainted with , the facf that the volume of the enlargement is always the 
pr6duct of the ctjbe of the scale factor and the volume of the original figure. 

The relat.iQJl^^^hips of linear dimensions with area 
"^n^-volurae are responsibre for governing the sizes of 
living things. For example, it would be impossible for 
a fly to be the b±z^ of a horsey or a rabbit "to be the 
si^e of a hippopotamus. For interesting discussion 
on this topic read "On Being the Right Size" by J.B.S* 
Haldane, Tills essay can be found in Readings in 
Mathefflatics^ Volume 2, edited by Irving Adler, Glnn 
and Co^ or in Tlie W orld of Math ematics, Volume 2, 
edited by James R. Newman, Simon and Schuster. 
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MAPS 

Maps have been indispensable since 
the beginning of recorded time. The 
first mapB may have been directions 
drawn on the ground. Today there are 
many type^ of^maps \>7hich represent the 
earth's 8,iirface and parts of this sur-- 
face. Tl^ere are maps of towns, states, 
regions /and countries, all of which can 
be easily obtained for use in the class- 
room. Maps show the relative locations 
of objects^ atid it is the lack of ob-'* 
jects which^ is causing the difficulty 
for the cartoon chara(;ter at the right. 

Scales on maps are often Indicated by a line segment and the. distance which the 
line s^^gment represents. Here is an example which was tak.en from an American Automo-- 
bile Association map of Western United States. The five small spaces to the left of 
0 can be used for smaller subdivisions of the 20-unit intervals. 
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Scale in Miles 



S^^Ale in Kilometres 



One inch represents approximately 40 miles^or 64 kilometres* 




ways, 



Since scales are ratlds, it Is conu^on to see scales written in the following two 

f 

1 inch to 40 miles or 1 inch : 40 miles 



While the use of equality, such as 1 inch ^ 40 miles, is mathematically incor:i^ect» 
it is frequently found on maps* Students will need to realize that 1 inch on the map 
represents 40 mili5^a on the correapondltiig geographic reg^ipn. , * 
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Local, state and regional maps are* 
available for classroom use. The mileage 
to various pointa of intereat ©an be 
computed along vrlth the travel coats to 
such points. The bus, train or auto- 
mobile costs can be approximated, Includ- 
ing ;|aa, oil and tolls. The scales on 
different maps can b$. compared. \>?hat happens to scales for larger and larger 
regions of the earth? Most of the student pages on maps contain Stamples and 
questions for developing and realilng maps. 

A source for contour maps Is given 
on the student page Scaling a Mountain. 
You could obtain some contour maps of 
your region and have your students ,flnd 
h'ghest and lowest points of eleva- 
tlon. All the points which have a given 
elevation are shown" with a contouV line. 
For example, the points with 150-foot 
elevation on the contour map shown' here 
are on the , heavy line. 

Your students knight enjoy making a 
map of an area of their own choice. They 
can measure the distance to each landmark 
by counting blocks, paces or turns of a 
trundle wheel. A homemade transit can- 
be used to measure angles between objects 
^an^,.-a-conv^finlent scale chosen to fit the 
map onto paper. Some students might like 
to make a treasure map and have other 
classmates use the map to fln^ the treasure. 
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scaling: getting started 

TITLE 

1. WHAT AM I? 

2. A PERFECT FIT 

3. BUG OFFI- 



XQUR MOD BOD. 



5.. ELEMENTARY, MY DEAR 
WAtsON 

6. WHAT SCA1,E? 

7. X776 - 1976 

8. FIND THE ENLARGEMENT 

9. THE LAST STRAW 

10. SCALY 

11. BEANS, BEANS 

12. A PICTURE'S WORTH 1000 

WORDS 

13. 'the PIRATE'S DREAM 

14. BEWARE IHE COBRAS! 



15. THROUGH THE ROCKY 

MOUNTAINS 

16. GLASSY CALENDAR , 



17. LIFE IN LILLIPUT 



OBJECTIVE 



IDENTIFYING BY OUTLINES 



MOTIVATION 



MOTIVATION 

-USING s.CALEa jro . _ _ 

REPRESENT HEIGHTS 

MOTIVATION 

USE OF A SCALE "MODEL 

DETERMINING THE SCALE 

DETERMINING THE SCALE 

MATCHING OBJECTS WITH 
ENLARGEMENTS 

MATCHING OBJECTS WITH 
ENLARGEMENTS/REDUCTIONS 

CHOOSING AN APPROPRIATE ' 
SCALE 

USING A SCALE TO MAKE 
PREDICTIONS 

CONVERTING MEASUREMENTS 
. USING A SCALE 

CONVERTING MEASURIikENTS 
USING A SCALE 

CONVERTING MEASUREMENTS 



USING A SCALE' 



CONVERTING MEASUREMENTS 
USING A SCALE 

DETERMINING AND CONVERTING' 
A SCALE 

CONVERTING MEASUREMENTS • 
USING A SCALE 



TYPE 

TRANSPARENCY 

BULLETIN BOARD 
ACTIVITY 

TRANSPARENCY 

-ACTIVITY 

ACTIVITY 

PAPER & PENCIL 
PAPER & PENCIL 
MANIPULATIVE 

MANIPULATIVE 

GAME * 

ACTIVITY 

PAPER & PENCIL 

PAPER & PENCIL 

PAPER & PENCIL 

PAPER & PENCIL 



BULLETIN BOARD 
PAPER & PENCIL 

PAPER & PENCIL 
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TITLE 



18. LITTLE KNOWN FACTS 



19. CHOOSE im SCALE 



20. HAVE YOU GOT SPLIT ENDS? 



OBJECTIVE 



USING A NUMBER LINE 



CHOOSING A REASONABLE 
SCALE * 

^USING A MICROSCOPE TO 
ENLARGE 



TYPE • 

PAPER & PENCIL 
BULLETIN BOARD 

BULLETIN BOARD 
ACTIVITY 

ACTIVITY 
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bodice frorti 





Project : 

Have a student bring 
in a clothing pattern 
to be displayed on the 
bulletin board. The 
actual pattprn, the 
cutting layouts and the pattern package should all be 
displayed. A background of actual fabric would be 
attractive. Tlie bulletin board display could serve as 
an emphasis and motivation f^or several concepts. 



2. 



The pattern Is a 1:1 scale drawing of the pieces needed 

to construct the garment and also is a scale drawing of 

the size of the garment neqdecii to fit a particular per-- 
son. 



The pattern package shows the amount of material 
needed for the garment according to the size and to 
the width of the material* 



The cutting layout Is a representation (scale 
drawing) showing how the pattern should be laid 
out on the material. 



A lab activity ct>uld be aeveloped whexfe students 
actually lay out a pattern on material. This 
could show a student how the left and rfght 
sides of garments are cut (also, how tc^ elimi- 
nate a seam by laying out the material along 
the fold)* If several widths o3b" material are 
available, th^ student can see how the arrange- 
ment of the pattern Is changed to waste the 
lea^t amount of material 
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Permiaaion to usts granted ^ O Ji 
by Educational Resoarch 
Council of America 



Materials needed: Long piece of string, scissore, name label, stapler or 

thumbtack. 



Activity: 

(1) Have a clasemate measure your 
height with a piece of string* 

(2) Cut the string to represent 
your height. 



(3) Fold the string into two 
equal pieces and cut, 

(4) Attach one piece of the 
String to the bulletin 
board. Label it with your 
name . 



iwn cm. c^s] 0^ 




(5) Save the other piece of „ . 

string. 

When all of your classtnates have placed their strings on the bulletin board, you 

will have a"^ scale representation of everyone's height. 



(6) Use the other piece of jStririg; fold lit into equal pieces to make a scale repre- 
sentation of your height that will filt on the piece of papex^ on the bulletin 
board. How mapy times did you fold tihe string? 

1 

(7) How are the two scale representations' different? How are they the same? 



(8) Use another piece of string for measuring and draw a scale 
. representation, of yourself that will fit lengthwise .on a 
piece of notebook, paper * . ^ . 
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Equipment: Two 4" x 6" index cards 
Ink pad 

Magnifying glass ^ 

1. Pick a partner. 

2. Uae an index card^ Rule 
and label the card as 
shown • 

3. Use an Ink pad and 
record your finder- 
prints. 



4, 

5, 



Clean your fingers 
thorouglily , 

Use the magnifying glass 
to study yojir printe* 
How do the prints differ? 
Count the ridges or 
loops in different parts 
of one fingerprint. 



6, 










• 


4.UOl>l 1 


1 Thumb 




Middle 




Li +•+!<« 1 



the Henry system divides finger prints into eight types of patterns 
for identifications. Study the patterns below and try ,to classify 
your f ingetprinta . 



7. Carefully describ© two of your fingerprints to your partner. See if your 
partner can select the correct ones. 
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wnAT 5cAi5^ ? 




Scale o-f 




Scowie of, 



'Ml! 11 



'r r t 

i 



|IZIZ| 



Sccxle of 

St 



Sco-le of 



For -l-he&es 
(J) use <x tro-nspouv-ent 
grid , or 

arid paper, or 
@ measure 

cl ruler. 



Yqu can 
count ihesej 




Scale of 
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Measure to the 
nearest centimetre amd 
record the information 
in the table. 



Compare each measurement 
in the enlargement to\ the same 
measurement In the original. 
Express each 
pair as a ^ 
ratio, 

enlargement : 
original. 




^9 



Each ratio can be simplified to 
sc^le drawing \with a scale of 



The enlargement is a 



Us^ the scale to help you draw the missing flag in the enlargement. 



) ' 1 f ^ ' 
■ V. A: 
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Materials needed: Envelope with pieces of colored straws* 



ActivJ^ty: Each straw in the envelope has an enlargement oh this page. The lengths 
of the straws are In the scale of 2:1. Write the color of --the straw in 
the circle next to the enlargement. Some of the enlargements are not used, 




w 



7 



Mat-erlala needed: Envelopes A and B with pieces of colored straw. 

(A) Each straw shown In the diagram is an enlargement of one of the arrows In 
envelope A. The scales used are 1:1, 2:1, 3:1, 4:1, 5:1 and 6:1. Match 
the straws. Then write the color and the scale in the circle.' 




(B) 




Each stras^ shown in this^dia- 
gram is a reduction of one of 
the straws in envelope B. The 
scales used are 1:1, 1:2, 1:3, 

1:5 and 1:6. Match the 
straws. Then write the color 
and the scale in the circle. 



: I. ( 
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Materials ; 



Game board • 
Marker for each 
player 
Die 



Rules: 

1) Players .each roll 
tlje die. Largest 
number goes fir^t 

2) Scales: 

a) 2 spaces for 
each dot on 
the die 

b) 3 spaces for 
each dot on 
the die 

c) 4 spaces for 
each dc^t on 
the die 

3) Players roll 
the die, choose 
a scale to avoid 
the Go Back spaces 
.and move their 
markers forward. 
For example, if a 
player rolls a 5 on 
the die, and the 3:1 
and 4:1 scales both would 
move him to a Go Back 
space, he would choose the 
2:1 scale and move 10 
spaces forward • 

4) If all scales move a 
player beyond 
Scaly' 8 eye, the 
player loses his 

5) Th© first player to 
exactly ]C©ach Scaly *s 
eye is the wixmer. 
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s: Two l-gallon jars (oame shape) 
One jar Is to be filled with 
beano and sealed 
A dowel rod to calibrate a 
scale for the etqpty jar 
A supply of extra beans 
A team of 3 students 



(1) Each student should make and record an individual guess of the 
nunaber of beans in the jar* 

(2) Make a team guess* It may be the same as or different from the 
individual guesses. Discussing the guess should give a good 
approximation of the number of beans ill the jar. 

(3) Place the dowel rod n^^xt to the jar and mark the rod to show t% 



top of the jar. ^ ^ P 

(4) Mark the rod into several equal parts. 10 or 20 marks would be 
convenient. Your scale is lengths : 1 jar. 

(5) Place the rod in the empty jar and add beans to the first mark. 
Count the beans. What is your scale? 1 length : beans. 
Repeat this three more times to get an average number of beans. 



Scale of 1 length : 



beans. 




(6y Use the scale to predict the 

number of beans in the sealed jar; 

(7) How close to the prediction was . 
each individual guess? 

(8) How accurate was your taam gues9? 



? 



I 
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A PICTUieiS WOCTH 
1000 WORDS 



... 



I 



I 



The dictionary uses pictures to lllustrato its definitions 4 Sometimes a 
aclale Is gl^en near the picture to indicate the size of the picture compared to 
the real thing. 

^Measure each ly^cture in rm or cm and use the scale to figure the sllSe of 
the real thing e Choose your answer from the bottom of the page by taking the ^ 
measure closest to your answer • 




Puffin Scale of I -10 

(a) A puffin is 



cm. 




Cockroach Scale of 1-2 

(c) A cockroach is 



cm. 




T 
I 
I 
I 
I 
I 
I 
I 

X 



f 



Sea. Hov^se Scale of 1-4 



(b) A 8ea\J\ors^ is 



mm. 





Whale Scale of 1 = 300 
(e) A whale Is 



m. 



Av^telope/^cale of t-'50 

(d) An antelope is 




Dinosauv- Scctle of 1:2.50 
* (f) A diftosaur is • m. 




Albatross Sca.leof h35 



(g) An albatross is 



cm. 



98, 30, 100, la, 3.0, 15, 1.25 
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Permission to ua© granted 
by-Actf^ity Resources 
Company > 



HELP BLACKBEARD FIND THE SHORTER DISTANCE TO THE TREASURE. USE 

YOUR METRIC RULER TO MEASURE EACH LENGTH^ CONVERT THE LENGTH ACCORDING 

TO THE SCALE/ AND THEN ADD TO FIND WHETHER PATH A OR PATH B IS SHORTER, 




Two of these clvests contain deadly cobras and the third contains a 
treasuKQ to make a person rich beyond their wildest drearaa. 



Use a metric ruler and find the treasure by following the directions 
on the parchment. 




The lines lie 
in the NW-SE 
and NE--SW 
directions , 
When going in 
these directions, 
your ruler 
dh|^ld be 
p^^jnilel to 
these lines. 




Scale: km! lO paces 



SW ^5pos:es^ H HOpcxces.E TSfnces.N 20 pom, NW 30pac€S; 
5W 45paceS;V/ 60paoeS;SE ISpaces, N 35pao-s;E SOpaceS; 
SW 25 paces, S 5 paces, NE HOpaces.NW 35 paces. 
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On tho bulletin board arrange colored strips of paper to represent the 
twelve iwuths of the year.. The colo^ of each atrip could correspond to the color 
of the blrthstone for that month, and- the length of each strip should be propor- 
tional to the number of days In the month. Select a scale that is suitable for 
the size of the bulletin board, e.g., 1 day represents 5 centimetres, 

Jaft^ vACxrvj - (^arnef deep V'Gcl 



V 

I 



3 



3 



.CZZZZIIIZZZIIZZZ 



•r.' »'.; .v •'.>:■"• VI.. 1 



J 



c 



(•V,.t\..-.:.'y<-...;.:.V,-.<::v;fV.V.-,-.v..-{^^ . 



Tebmai-vj - avY^eihtjst- lavender 
March- ac^uama^ine- sK<-j blue 
April- cliahf>onc)-u>h»^e 
Matj - emerald -c^qoyx 
June- aleyahdr i -l-e- purple 
JuIlj- mbLj-red 

Au<5ust- per-ido+" Lj«((ou>i sh - <^reen 
Soptembev-- sapphire- dark Glue 
October- -.tourmcxline- pivik 
November- - topcxx -LjellouJ 
Decembev'-i'urc^aojSie- blue 



' — — : — — ■ — '->r**v~^ '■ ' • < ■ 

(1) .love a .oupU, of students me^Biyro the strips and determine the scale used. 

(2) Kach student should then use^the scale to locate his birthday on a 
strip^ After each has ^olored in his birthday, these questlqns could 
be asked, 

(a) l^nUch months is the most popular month for birthdays? Least popular? 
■(b) Number of birthdays in a month ; Total number of students? 

(c) Number of birthdays in 1st half of year : Number of birthdays in 2nd 
half of year? 

(d) Nuriber of boys having a birthday In a month : Number of girls having 
birthdays In the same month? 

(e) Number of months wtth 31 days : Number of months with 30 days? 

(f) Number of months starting with the same letter of the alphabet : Total 
number of months? 

(3) Vacation times > weejkends and/or holidays could be colored 1^ on the strips. 
Special events, such as the World Series, state fairs or Mardi GjraS) could 
al^o be shown. . . 

(4) Specify a scale, e.g., 1 cm i-epresents 1 day and have students draw a model 
of the bulletin board . calendar on their papers. Have them locate their 
birthday^ and the birtlv^rs of those in their families. Holidays and days 
of special importance to each student coul'd also be marked. 
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1. 



SCAUE OF Im, I HI. 




2. 



3.. 



In Gu lliver's TraveXe by Jonathan Swift 
Gulliver was shipwrecked on an island called 
Lllllput. ^T>e Lilliputians were very, very 
small* , 

Look at the sketch. How tall is Gulliver 
dT|?a\Jn here? \ 

How many Lilliputian men fit alongside hixa? 



How tall doe© thls iaake each Qoe on the 

drawing? . 

Look at the scale. \^hat is: 

Gulliver's real height? y 



a Lilliputian's real height? 



Swift used this scale as a rough guide to 
convert our sizes to Lilliputian* Measure 
these parts on jour body. Convert the - 
measurement to Lilliputian* 



your 
^ actual 

measurement 



Lilliputian 
measurement 



a) height 

b) length of foot 

c) length of leg 



d) width of shoulder,© 



Since Gulliver was so large, the Lilliputians 
used this rhyme to help them measure him: 

"Twice round my l&humb, once round my wrist, 
Twice round my wrist, once round my neck, 
Twice round my' neck, once raund my waist 

a) Which parts of the body are In a '2 to 1 
ratio? 

b) Measure your thumb. Use the 2 to 1 ratio 
to find what your neck and waist measure. 
Check by measuring thetJi. Ig the 'rhyme 
practical? ' , 

c) Test the rhyme* on your parents. 
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LIFE m 

(ContikjuCo) , 

The Lilliputlane decided to make Gulliver a bed with sheets and blankets. How 
many Lilliputian blankets were needed to make a blanket for Gulliver • Use the 
sketch to help you. 



Three hundred tailors were employed to make clothes for Gulllyer, If the suits 
they made were the same thickness as their own, how many times as much material 
did the tailors need? 

Suppose the Lilliputians made a bathtub for Gulliver, If 
the scale is the same, how many Lilliputian tubs would fit 
Into Gulliver's tub^ 



How many times as much food did Gulliver need as the average Lilliputian? 




4.- A 



4^ 



2GG 



tittle known 
facts 

Scale o-P lcrv^:SO,O00 
1,000,000 



\1 \l 1 



.1 







• 




*• 




• 





























500, 000 



O 



Using the scale of 1 cm : 50,000 items, 
ostl niate the number of centimetres needed 
to show each statement. Check your estl-- 
mate by placing the number in each state- 
ment a^ong the scale. 



A. Tliiere are 301^121 people named Nelson 
in the United States. cm 



G. 



It takes 625^000 separate bee-to-flower 
trips to produce of ^ pound of honey. 

cm 



If you were a codfis?h, the odds against 
dying a natural death are 974^731 to 
one. 

226 » 512 pounds is the weight of one inch 
of rainfall over one acre of land. 
^ cm 

253^603 days is the average life expec--- 
tancy in the United States, . cm 



F. There are 706^000 different types of 



plants on the earth 



cm 



The world *s largest aixrplane, the 
Galaxy > weighs 49 7 >00p pounds. 
. cm 



H. There are 112^152 dentists ,in the United 
States. _ _ cm 

I. It takes 558 > OOP gallons of water to pro-- 
duce one ton of alfalfa. , cm 

J. The sun has a diameter of 864 000 miles. 

cm 



o 
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In board display could give atudonts practice in associating reason- 
able scales with pictures or scale drawings. Pictures from magazines, maps, xerox 
copies from textbooks, etc. could be attractively arranged on the bulletin board, 
and ti\e corresponding scales posted separately. String could be used for students 
to match eacK scale with the corresponding graphic or the scales cQuld be moved 
and placed n^x6 to the appropriate graphic. For several days disc?us8lon8 and 
changes on the bulletin board should be entirely student-^centered. To close, the 
activity the teacher could have a class discussion of the final choices • Thus, 
the bulletin board can be used as an active learning tool. 
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HAVE YOU GOT 
miT EKBS? 



MaliMlaln: Microscope * 
Several slides of timall objectiS 
Ru let- 




Ac tivity : 

I) Guetjs (In millimetres) tlie width of a 
hair from your head. 

Pull out a hair and try to measure it 
with the ruler. 

Place the hair on the stage of the 
microscope. What scale enlargements 
can you see under the microscope? 
The numbers are usually wrl^jt*^ on 
the lenses . 



a) 



b) 



c) 



5) 




Compare the width of your hair with a 
hair from, another person \^it\\ a dif- 
ferent color of- hair. Is one color 
of hair wider than the other? If so, 
which color is the widest? 

Compare the widths of a curly hair and 
a straight hair. Is there a differ- 
ence? 

6) 



If you have other slides ^ 
compare the width of 
your hair with the width 
of the other objects* 
In each case x>7hich is 
wider? 

This picture shox^s the 
width of a hair drawn to 
a Qcale-of 
600:1, If 
this hair is 
45 n^m wide how 
wide is the 
actual hair? 

8) Using the same cscalo, about liow Long are each of the o;>uo.r objects on the 
picture above? 

' * . 

a) Pollen 

b) Spore ^ <^ . . 

c.) Water 
d) \ Bacteria 
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SCALING: MAKING A SCALE DRAWING 



TITLE 



1. GEOBOARD DESIGNS 



2. BORDER DESIGNS 



3, I HAVE DESIGNS, ON YpU 



4. THE PARTHENON 



5. GRID GRAPHS 



6. PAINT YOUR WAGON 



7. PACE OUT THE SPACE 



8. l>fHAT'S YOUR ANGLE? 



9. ARCHIE TEXS' RULER 
To. A PEN FOR YOUR PENCIL 

11. T/VKE ME OUT TO THE 

BALL GAME 

12. USE METRES IN YOUR YARD 

13. PLATO AND THE SOLIDS—AN 

OLD GROUP 

lA. rSm DECORATIONS 



15. WHAT'S THE POINT? 



16. BIGGER THAN LIFE 



17. A SHRINK 



OBJECTIVE^ • 

COPYING DESIGNS 

COPYING DESIGNS 

ENLARGING /REDUC'iNG WITH 
GKIDS \ 



REDUCING WITH GRIDS " 

ENLARGING/ REDUCING WITH 
GRfDS 

ENLACING WITH GRIDS 

.REDUCING WITH A GIRl) 
OR RULER 

ENLARGING /REDUCING WITH 
ISOMETRIC GRIDS 

ENLARGING WITH A RULER 

ENLARGING WITH A RULER 

REDUCING WITH A RULER 

REDUCING WITH A RULER 

ENLARGING WITH A RULER 
AND PROTRACTOR 

ENLARGING WITH A COMPASS 
AND RULER 

ENIJVRGING USING SIMILAR 
FIGURES AND A 
PERSPECTIVE POINT 

ENURGING USING SIMILAR 
FIGURES AND A 
PERSPECTIVE POINT 

REDUCING USING SIMILAR 
FIGURES AND A ^ 
PERSPECTIVE POINT 



TYPE 
ACTIVITY 
PAPER & PENCIL 
PAPER & PENCIL 

* 

PAPER & PENCIL 
ACTIVITY 

ACTIVITY 
ACTIVITY 

PAPER & PENCIL 

ACTIVITY 
ACTIVITY 
PAPER & PENCIL 

PAPER & PENCIL 



ACTIVITY . 



ACTIVITY 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 
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CONTENTS 



SCALING: Making a Scale Drawing 



• 



TjlTLE 

18. A NEGATIVE FEELING 



19. PROJECTING THROUGH THE 

PINHOLE 

20. A SNAPPY SOLUTION TO 

SCALE DRAWINGS 

21. THE PANTOGRAPH 



22. HOW TO MAKE A HYPSOMETER 



23. USING THE HYPSOMETER 



24. STAKE YOUR CLAIM 



25. ANOTHER STAKE OUT 



OBrJECTIVE 

ENLARGING/REDUCING USING 
SIMILAR FIGURES AND A 
PERSPECTIVE POINT 

« 

DEMONSTRATION OF 
PERSPECTIVE 

ENLARGING/REDUCING WITH 
RUBBER BANDS 

ENLARGING- WITH A 
PANTOGRAPH 

FINDING HEIGHT WITH A 
HYPSOMETER 

FINDING HEIGHT WITH A 
HYPSOMETER ' 

REDUCING WITH AN 

INSTRUMENT 
FINDING LENGTHS USING 

AN ALIDADE 

REDUCING WITH AN 

INSTRUMENT 
FINDING ANGLES USING 

A TRANSIT 



TYPE 



PAPER & PENCIL 



ACTIVITY 



PAPER & PENCIL 
ACTIVITY 

ACTIVITY- - 



ACTIVITY 



ACTIVITY 



ACTIVITY 



ACTIVITY 
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Use only 4 or 5 rubt^er bands on the geoboard. 



1) Make each design on your geoboard. 




2) Make a design of your own on the geoboard. Copy your design on dot paper* 

3) Make a stop sign on the geoboard. Copy the sign on dot paper. 

A) Make the largest number you can on. the geoboard. Copy the number on dot paper. 

5) Make your name on the geoboard. Copy each letter on dot paper. 

6) Make a house^ a boat or an airplane on the geoboard. Copy each design on dot 
paper. * 



7) Make a triangle on the geoboard. Copy the triangle on dot paper. Is your 
triangle the same as your neighbor's? How many different triangles dp you 
think you could make? 




i ! 



Continue these border designs. You could use coloured penciis. 
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Create a design of your owi. Repeat the pattern. 




1. ^ 

Copy the design on t|iie grid 
below. The sqalo is 
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Make a reduced copy of *the 
design on. the grid below • bn 
the redaction the scale i8 1:2** 





4i , 

Hake a design of your 6vm on 
graph paper. Have a friend make a 
2 to 1 enlargement of the deBlgn.p 




I 



Use the -^-centimetre grid provided to make a scale drawing of the Parthenon below. 
Reduce the dimensions of the drawing to one--thlrd their present length. Look for 
shortcuts, • ' \ 
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How to mak© grid graphs and distorted graphs: 

Ask students to bring comic books / newspaper oomio strips? Mad 
maga^in©©, and picture magazinee for ua© in the classroom, Th© school 
library often has old copie© of newspapers and magazines. Used-book 
stores ar© another source of such materials; ^ 

Let students ohoofe a cartoon char^bter,- a comic strip, character, 
a real life photograph, usr a real life drawing. The first pictures 
should be simple. 

Instruct them to make an enlargement, a reduction, and/or a 
distortion of the picture they select. 

STEPS TO FOLLOW: i 

a. Cut out the picture. 

b. Using a ruler and a 
pencil, draw a grid 
over the picture. 
Make the squared a - • 
standard size (i.e., 
square centimetres, squ4re 
inches, square half- 
centimetres — whatever seems 
the mo.st appropriate &ize*)'^ 

c. Use graph paper sizes provided, 
or create your own grids to 
enlarge, reduce,- and/or distor-^ 
the picture. 

d. The following grids show various 
distortions of the original figure, 
^tudents can use these illustrations 
for -ideas. Students could draw an ' v 

original distorted grid and give it to another student to qo'mplete, 
Th^©e- scaling assignments make a nice bulletjLn board display. 
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Below are instructions for making a wagon* 
Make a wagon twice as long and twice as wide. 

A. The Body 

!• Copy this Bhape on squared paper. Count the 

spacea you need for each line. 
2, Cut on the heavy golld lines. 
3* Fold along the dotted lines. 
4«*U9e the square flaps to fa^teiii the body 

together. 



Th^ \^eel8 



1. Use a poker chip, 50c piece, or small lid* 
Place 'It on an index card and draw around it. 

2. Cut out the circle. 

3. Make three more wheels like this. * 

4. To find the center of each wheel, draw another 
, circle, cut it out, and fold it in half. Opexi 

it out and fold it again in a different plac6. 
Open it out. The center of the circle is where 
the fold lines cross. Fit the circle on each 
ot your wheels and use a pin to make a hole 
through the center. 
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C. The Axles. 



1 



Use squared paper t9 mark out two strips of 
index card, each 12 spaces long and 1 space 
wide. Cut out the strips. ^ 

2. At each end mark off one square. 

3. Find the center of each square liy drawing 
the diagonals. Make a small. hole at eaclj 
center. \ 

4. Bend dovm the end squares. 

5. Turn' the body of the wagon upside down and 
stick the laxles to it. - 

6. Put, a pin through the center of each 
wheels sfftd fasten the wheels to the axles.- 
You may" need to tape the pins to 'the bottom 
of the wagon to keep *the wheels from' coming 
off. 
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Count Che number of paces needed 
to pace 

a) ttie Length of the room. 

b) the width of the room.' 



2) 



c) ^tho length ot the black 

boards. 

d) , the length of the heating 

unitB. 

e) thu length of *the teacher 

f) the width of the door.^ 

g) ' the dlstanVe fVonv the corner 

of the room to the door. 



h) the wlclth of tshe windows. 



t) the .width of otMeLi? pronji^ 

objects in7your class- 
room- ^ch asj#rfrge "tables , 
booksheiv^s^ or filing 
cabinets • 



On a piece of grid paper using a scale of 
1 unit of length : 1 pace 6r' on a piece'- bf 
* 'plain paper us^ihg a scale of 1 cm: I'paco^ 
make a scale drawing o^ your classroQin* 
Include the at^rangenient of the desks by 
pacing the distance the 1st desk is from 
the front and side wall. 

3) -Compare your gcal^ Srawlng to a • . 

classmate drawing. Are the 
, drawings siniilat? Why might' / 
'the drawlngs.be different? " ' 

4) With a tape measure or 
metre stick find out 
how maigiy centimetres 

* \ong your pace Is. " ^ 

Mea8u:^:e several times 
to get an a&curate answer. 

5) Use your scale drawing and the length of your pace to find the approximate 
lengths (in metres and centimetre^) of the objects in part (1). Measure with 
the tape' measure, to. Qh?pl^ your approximations. . . 
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^4ater^al^* nei>d<^d: Isomatfclc grid paper » straightedge 
Actlvlfy; . , - , \ . 

^1) Draw a copy ol: Lhl© 
figure. Use a Bcale 
of ^-l- 




2) Draw im 
enlargement 
of thifi 
figure. 
Use a scale 



3) Thl^ iB an 
enlargement 
. d ra\/n to a 
Vcale oT 3:1. 
Draw the 
original 
figure. 




4) Draw a reduction of .the figure 
below. Use a scale of ls2. 



r 



5) Th(s Is a reduction drawn 
to a scale of 1:3. Draw 
the original figure. 

V ... 




■m- 




6) .What do you see? --V-" 
^ ^ Draw^an enlargement, 

Choose your own scale... 



ERIC 





Activity: 

(1) Complete the ruler by nuxrking 
sides B and C to show tiie given 
scale. 

(2) Cut out thl6 chart, fold on 
the lines » and paste the flap 
und^r to make your architect's 
ruler* 



A 
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(3) On another paper use the 1:1 
scale to draw a rectangle 2- 
units wide and A units long. 

(4) Noy use the 2:1 scale to toake 
an enlargement of* the rectan^ 
gle that is 2 tiiws as wide 
and 2 times as long* 

(3) Use the 1:1 sqale and draw 
another rectangle. Make 
a 3 txi 1 enlargement, 

•a 

(6) Use the 1:1 scale and draw ^ 
square 3 units on a side. 
Make a 6 to 1 enlargement of 
the aqu^e. 

CHallenge: Make a A:l enlargo- 
mont of Jonnlfer's doghouse. 
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Materials needed: 



C5? 



Ruler 

Protractor 
^ Tape 
Poster board 



Activity: 



From the , scale drawing of 
the pieces that make the 
p<3ncll container, decide 
how much poster board you 
need, 

4 

Carefully dt^aw the outline 
of the bottom^ full size. 
Measure the drawing and use 
the scale. The bottom is 
a hexagon with equal sides 
and equal^ ^ng les* Cu^t the 
l^ttom oU't ot the poster 
♦board. 



^ In. th^s* same wjfi^ make 9 
^ Mfinltdtcal side w^lls from 
the poster board, 

jjj^ Arrange the pieces as they 
are In t;he sciiie drawing. 

^ . (I^Qu should have t^i^J:fee' side 
walls leftover^') .^tape* each 
si^je wall to the tjiotkomv 'r 
Mak^ sure the^e ajmost no 
space betwee^^ the *ddge of^ 
the bptt©^ ^tid the fiUge o^ - 
each' vail.* / ■ , ^ < • 



Bend tWo Silde walls up ajtid \ 
tape <hei)[i /te^a^.ti^ey 
Che- edg@ tf|icrK th4y ^Jl^^hc. 
Bend up th|. other sldes;i' 
pne^ at time> and tapife^ 
tihet\> ,in* Vlace» • / / 

Tape tKfe. remalniftg thiree. 

walls t-ogethigt-- t?o 
lu'ake a three-poeketj 'divider . 
'for th© contali>er., /FXaee It 
,in' the conta;Ln!al^*'a^^ng th^ 
dotted lin^s o£^ the^ scale 
drawing.' :'' ' ' /' 




Side . 
Wall 



5\ 



■ fj, ,* ill** 'r^ • .. V . . ■ . . ■■ . 






TAKE ME OUT TO 
THE 
GAME 




U^tnK a 8oalv of 1 cm : 20 ft-, nrnke a 
scale drawing of thts baseball field. 

Place. this diagram of homo plate at the 
bottom of" your 
pai\or and trace 
over* thitHo lines 
to help you get 
started. 

A major league basobaLl diamond is a 
sqviare 90 feet on each side. Outfields 
do not -have a standard sl^e. Using a 
ruler, draw thin baseball field so that 
tlie distances Irom home plate to the 
ovitt I eld fence are the same as shown In 
the d lag ram. - 
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Monic Plate 



Tt. 



ft. 



1) llBt^ your scale dra^ng to find how far It is: 

a) if you run around the bases after hitting a iiomQ run. 

b) across the infield from home i^iate to i2nd ,base. 

c) across the infield from Ist base to ^r^^^lsfee, ' 

2j The pltchl^'s' mound- is located i\pproximately jn the mlddlo of the diarrfond. Put 
the pitcher's mound on yQur/drawitig. ' Hovt £Ur is it from the mound to home 
plate? ______ ft. / • . ■ 

3) Ha^k Aarpn smashes a 2 50- foot hit into left field. ^Mark an "X" in yoiir drawing 
to show where the ball might hit if the left fielder misses the catch. Compare 
your Answer wit ha friend. , A * ^ 



. 4) Reggie Jackson hits a towering fly ball 310 feet that Is not a home Vun. With 
an '*0" mark three possible spots \rh6 re the ball can^be caught, 

5) The longest measured home run was hit in 1053 by Mickey Mantle, It traveled 
565 feet. Qn the scale drawing this home 'run would have landed __ ^ 
centimetres from home plat^. Can you show this on your drawing? "^^ ^ 

^ 6) Ho^ f-ar will the .ball travel from the pitcher to the first baseman i£ the batter 
^ v lat^ a line drive to the thl ccf baseman^ who catches the ball while standing on 
. * third base and relays tho^all to first base? ' * 

. • . . ; / , . ^ » 

7) the better hits a Texas leaguer (a short fly ball) into cent^H^r field 190 feet 

from hbBie plate. The s'ecehd baseman receives the throw trop the center fielder 
\ .^at ^^qO.nd base* How far did .the ball travel? 



ERIC 



J 



USE . 





Botanical . gardens 
attract many visitors 
each year* Much 
planning is neces- 
sary to have a .good- 
looking garden. 
However, most of the 
work can be done 
on paper. 



APlap a backyard that 
is IS^metres by 10 
tnetres. Select a 
scale* and draw a 
rectangle on graph 
paper with thea^^^ 
dimensions. Be 
feure to write the 
scale at the -bottom 
of the drawing. 




O 




f 



Mak^e- a backyard plan that includes at least 3 trees, 8 shrubs, a patio, grass, 
and flower beds. Make rough sketches^ first until you are satisfied that you 
know where to plq.ce these . things. When you are sure you know where everything 




should go, complete the scale drawing on gr^h paper. 
Use these symbols on your* drawing. Be sure. to draw 
the patio and flower beds to scale. 



\<\\at changes would you have to make to provide a lltfeXe 
playground area in the ya"r'd? 
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PLATO AND THE SOLIDS -- AM OLD GROUP 

A ' 

Use colore(| construction paper 
to make a larger scale model oC 
theB^ patterns. Cut along the 
solid lines and fold along the 
dotted lines. Tape or paste 
along the tabs. Rubber 
cement works well. 




Dodecahedron 



Icosahedron 
2cm' iOcm 




MoHt Htudents enjoy coiiBtructlng dertlgns 
of various Ainds • The designs shown here can 
1)1* enlarged by any scale. Students could make 
^enlarRoinent!^ according to the given scales or 
could choose their own scales. Other desi^^ns 
can be found t n (Ir ea 1 1 ve (a^hs t rue 1 1 ous by 
Seymour and Schadler and L ine D esl)a;n8 by 
Seymour and Snider. ^ 

Students can make a bulletin board by 
creating their own th»sn'ns atul enliirglng thenu 




4 
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O n >' 



• m * * ^« 



If- 





V*** ) 


* 1 ? 


X*** 

la* * • 



:cAi.i Ni. 



■1 



• ■ i '6-! H ' i V i « • Til • t . ? fit I ' 




1. yee a metric Kuler to measure the 
©ides of each figure to the near 



Implify to abo<it 2:1? 



est 


1 

2" 


A'B' 




B'C' 


: ac = 


C'D' 


: CD - 


D'A' 


• DA ^ 



2. Do all your rat^ios s: 

3. Draw lines to connect A to A* , to B' . C to C% D to D' . ^Extend these 
lines until they cross. Label this point ' > 

4. With a. metric ruLer measure these line segments and write the ratios. 



Pfit ; PA ^ _ 

Pc' : PC = .. 

PO' •• PO = . 



These shoulcf all simp)ifv to 
about 2. 1 1 . 




/a'B'C'O' <S an enlarqemfint of ABCD bv a. scale facto v- of 2/*% 
is the starting point fov"- ttie enlargement. 



5. Find P (the starting point for the enlar^gement ) . Measure the sides 
of the figures to find the scale factor of each, enlargement . 




a 



9 .\ 

4 



J., . . 






B and 



.. r 



ERIC 



287 





CK •••CA =>.^.l_ 




V 




To makr. an 
t*n 1 ai j^iMiuMU ot 

a Stall' raclor o\ 2' 
do thr fol lowl n>;: 

1) Draw liiK's from P flirinigh 
A> b and'T;. 
\:>) • (^n lino nuu k }u>int A' so PA*:i\\ ^ 

On line TH mark point B' so PB'iPB s^2:L 

On lino PC m.j>rk-T'Wi)lnt C* so PCViPC 2:1 

3) Uso a niolrlr rulor Lo nu'asuro the t^^ldes ol the 

two ti~'lan^les. Write theNo ratios?. 



e.udi^iule in tht'Siew tria^gU* abotit twice as long as its corresponding 
sldo^ the orlginarK , ^ . . * 

rr;U'e\e:tch -f i gnr\* on another sheet of paper and nse tbo 

scale i'aetor to lyaki®' an enlafgenKMU* P Is the star-ttng 



ptJlnt for the enlargeuu\nt , ^ 



a 



p. 



sea 1 o r.aetpr 

of : 





p 



sea lo ■ '^'^ 
factor of A ~ 



acale factor 
of 3 



factor 



scale lactcwf of 2. 
^ )P then HCiiie factor 
'A-of- 3^ 

then acaly factor 
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« 

^ I. \ 1. I \ )\\ .*! 



* 




' \ , : <■ ^\l,iow iu'W r !i 1 .M n ( s 



If the scale factor Is loss th^ 1, the drawing actually becomes a reduction or shrink, 



0^ Reduce triangle ABC bv a scale factor of ^. P is the starting point for th^ 

C reduction. 

1) Draw segments PA,^PB, PC. 

2) Find A' so that PA' :PA 1:2.' 
. ' Find B' so that PB':PB « 1:2. 

Find C so that PC' :PC » 1:2. 

3) Measure the sides of triangle 
A'B'C. Is each side in a 1:2 
ratio with Its corresponding 

' J . , side In triangle ABC? 

On another piece of paper trace each of the figures and do th6 reduc- 
tion. In each proplem P is the starting pOlnt for the ri^duction. . 




Reduce by*. a factor of ~ 



C) Reduce by a factor of ^, 




TYPh*: Paper Pencil p. > 
Pi'wjfct , Bo«)k n 

\ ERIC • . • 
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FEELIHI 



-jrryyr-r 



Wien the starting point of an enlargement or reduction is between the original 
design and the pew design, the new design vill be upside do\^. The scale factor la 

written m a negative number. ' * ^ 

t 

Fotv^example: Enlarge this design i>y a scale factor of P is the startlqg point 

for the enlaargement* 

1) Draw lines PA, PB, PC> PD, PE. 

2) On line PA locate A' so that P . 

between A' and A, and PA' :JPA " 2:1. 

f 

Do the same for^lines. PB, PC, .PD, and" 
PE. ^ \ ' • , , ^ 

. Measure the sides of the new design to 
see if each side is in the ratito of 
2 to iwith a corresponding side of the 
original design. ^ \ 
4) Is the neV design upside down? 

Copy each design on another sheep of paper and make the new design. Be sure" to 
copy the point P, ^ 




C 





0 




• 


V 











enlarge by a scale 
factor of -3 



reduce by a scale 

factor of 4 
2 



en3.arge by a ^ p 
scale factor of -2 

4 




Challenge: Stand the box 
on Its e^d by making an 
enlargement with a scale 
factor of -2* 



\ 



Challenge: Find Out what X think of 
ray mother by making an enlargement 
of. the word 





Us© a scale factor of -^A. 
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PdOJECTiNQ THROUGH 
THE PIMHQLE 



m 




' This Is a "practical" demonstration 
of* the\concept in Bigq^^^ian 

Construot a 6-ln. square and 

place It 1 ft. in front of a ^ 
projector. Locate a screen * 
beiiipd the squar^ at various distances * 
from the pi;oJector. e.g., 2 ft., 3 ft. or 

4 ft. Have .students estimate the length of the phadow ■ 
each dLstancG and then measure to check. Students should discover that J^gth 
of _ square : length of .shadow- « diatanca^f -squ^are from 4:he projector ^^^stance 
of screen from the projector^ A discussion can be held on the rati^f the 
areas of the square and the shadow at each dl^jtancfe. 




2) This Is a '•practicalj^ demons tratloyr^f the concept In 
A Njsgative Feeling, 

Make a small: pinholes ajpf€ece of heavy paper. Hold 
• the-pa^er about 4 lifkchp^^rom the wai:b and hold a 
lighted candle in of the pinhole. The image of 

the-flame proje^^'onto the wall ^111 be inverted. A 
diagram othp^ a aimp-le camera works also illustrates 
this concwSpt. ' 




3) Use a slide pro- 
jector ajaid a l'-:|obt 
squwQ i^rai»6: to 
generate a eer 
<>fy^ enlar 
. witrlj a 
scale 
e.g.. 



a. 

b.' 
c. 



Select a slide • Mark the 

center. (dot with pen) for a reference point. ' 
Mount the frame on a wall. 
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Position the projector about 2 feet from the wall so that tjie 
dot on the slide is projected in the center of the frame. . 

d. Observe the portion of the slide px'ojected inside 
the traiue .^Select an obj€jg|(s) near the center 
of the frame (like the button ab\:)ve) j^nd mea^u^te 
its length. V . .. ; ' 

e. Double the distance, df the projector . from the 
wall (kaep the refas!fence dot in^tho canter of the frame)* 

^. >s,,^Oi\;^ ^%\\^ image in 'the fram^. R©mfe»sur© the cibjaet(B), 

g. Repeat. Students Aay predict new. lengths of object (s) for new distances'*. 
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■\ > \ , 1 , / • ■ 

AtSWAPPY/SOLUTIOM TO 
SCALE DRAWINGS ^ 



Materials needed^ Several identical rubber bands, a thumbtack, ^^a centimetre 



niler, btitcher paper, large table. 

Activity:. Loop two identical rubber \banda together to 
form a knot in the middle. 




I 



To enlarge triangle ABC: ' . * * • 

1) Pick h point X so the distance from X to A is longer than the l^gth of/a 
rubber band. • ' , ' 

2) Hold one end of the rubber band on poloJr X with your thuinb or * 
the thumbtack.. *^>^ , 

3) With a pencil in the other end, stretch -the rubber t)ands 
until the knot is over A.- Mark a dot with the pencil . 

and label the dot A' , . * ' y ' , ^gl 

A) Repeat step 2 with the knot over B to 
• find B\ then over C to find 

5) Connect A', B\ and C. 

u 



X 



Measure the lengths of the sides of 
the two triangles and write these 
patios. ^Then write the ratios in sim- 
plest form. 



A'B' :AB « 
A'C :AC « 




B'C':BG «, 



lit© rubber bands have halpad you make a 2 to 1 enlargement.. Do one of your Q\m, 
') . . 



•m»E; I'arHT ,"v»rom:il/Actlvit:y* 
lUr.A ^■KO^^ll: The_L£l»orajtory_A^ ' ^ 

>!.»the'iiat fcs ,.jm! 4,)akland Cotmt v 
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A3SWAPP^^^^^ TO 

,* (COMTIMUEO) 



1) How many rubber bands would you use t9 make* a 3 to 1 'enlargement? 
Could you makk a 1 to 3 rekluctlon? , ^ . \ 





Designs with curved lines can be en-- 
lar-ged by watching Just tl^e knot and 
moving the pencil so" the knot traces 
over the des,lgn» 



3)* Find a design that you like and make 
^ 3 to 1 enlargement. A large, simplo 
des'ign is easier to ertlarge. 





4) Use^ an enlargement done by ^r^classmate 
and make a reduction of the design* Com-- 
pare your reduction to the original design. 



Challenge: Make a 5 to 2 ^enlargement 
of a design of your choice. 



fh»^ t.MM i^. I !M j \\ ■ t '.'."5 , 
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THE 
PRNTDGRRPI-I 



'X. 




riu- p.iiil o>>,i .ipli Is .» ili-vl\i- ii.si'ci Lo 

' riu* paul4>)d» raph mnkeH use ol ratios 
I'st* tlu^ st*i ips on ( he* wcKl ])aKc*. 
Assrinhlo lluMii as shown abovo* 



rills llowrhart tt*lls how Lo *^usi» t ho pant\op,raph . 
tv> makr a* lar^or oo^' of a thawing;. 



Start V--> 



At t aoh 1/aso 
1 L nil 1 V t a 
t 1 at sur t^jico. 



1 



Ho surc\ that the 
. base roma ins f lxi»d 




riaiT hole n ovoi 
tho l irst point. \ 
tho t ui o . 

Mark a ilot on tho 
papor through 
ho Li* A 



>!ovo hole 0 sc> that it is over 
anoMior point in thtyflp.urc: 



.lark A dot on 
tho paper 
throHv^h holo A 

lUM>oat thi?; process inuil you 

ivo onou:;^ [H)lnts to compJote 
'who r iguro . 



C'onnoct tht> 'oto 
ViUi havo i.'ar:'0(.U 




Measure th^ sides of botH\ figures 
to find the ratHos of their sides. 



i 
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Vemlsslon to uso gruntLMl fSB^I 
by Scott, Kort'smnjfVj §jjd Comp.-iny 



^ JWSSsi-.- u4r Lam ->*.» 






HNT 




/ 




Q 





o 



0 



o 
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o 



B 



0 



A 




' - . • 
J 



t ■ i 



nDPPu 

L3 1^ rl I rj 

(COWTIWUEO) 



f\\ f \ { )l , { ' I'M' 




O 



o 



o 




pi ; r!< 1 still.-, r. mi .U ^ 



t!:i'h" own, t^v- s. o l^: .':Mn 



BASE 




Permission to use gt«nt6d 
by Scdtt» Foreamnn and Company 



TO mm A 




M i!. 



f{ .... X^'kA ^ 
I 



T o^Mak o a Hypsometer 



1) Cut out a piece of. 
corrugated cardboard 
8" X 10 

2) Pa^te grid on cardboard 
(see picture below). 

3) Punch -a hole on the X and 
attach a plumb line— -a 15" 
string with weight *at oppo- 

, site end (£ishing sinker). 



DISTANCE FftifAOfiWBCr M i f 



4) Tape a drinking straw- to^ the top of 
the cardboard, laying it over the 





2 



I- 



% 



& 
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riiAciii:!: 1)1 RV.cyi \) Aci'i \ j rv 
A, Have students measure the height of the outside wall of your school- 
I, Measure a distance "d"' from the wall. 

2» Sight through the drinking straw to top of wall. Find point T 
wher© the plumb line crosaea the bottom of the grid. 




,/ /// 




3, 

4. 
5. 



Keep the string at T and find the distance "d" 
on the distance, scale. ' l. 
Go directly across to the point .where the string 
crosses this line. 

From that point go directly down to the height 
scale. -This tells the height "h" of the wall 
above e ye level . 

To measure the height of the wall add "h" to the 
height of the viewer's eye from the ground. 




Have students work In palra. Use a metre wheel and the 
hypsometer to measure the height of the flagpole,- 
swing set, or large tree in the playground. " — 



In th'e classroom have students measure the height 
of the celling. One wall could be ©elected, heights 
of various objects on. the wall determined, and 
graph paper could be used to mal^e a scale drawing. 



At home the students could use the hypeometer to find 
the heights on the front of their houses. By using 
a tape measure and metre wheel, "they could ^hen 
construct a scale drawing of the front of their 
homes. The front of the school building could also be 
drawn to scale. 



Act Ivltv 

'n<l tVnii"'-5<^ 
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lis 1 in*. \ ^ t .r ! ; ! h ['N: I n>. 



I 



There are a number of ways to make a scale drawing of a field. Sdmo met hods 
uae "^expensive plocos of equipment to do this accurately, but it is poselbio to 
make a good scale drawing using equipment from the classroom. * 



^ Equipment 



m 



Flat tais^le or board 
placed on top of an 
inverted wastebasket 
-Ruler 
Tape 
^Alidade 
Large sheet of -drawing 
"paper 



..-X . 



\ 



^An alidade is a straightedge 
with sights and can be made 
with a ruler and two nails* 

/ 




■1 Hi M li 



1. The student^ should famillariEe 
themselves with the region before 
beginning the scale drawing. 
Xandraarka, especially those that 
indicate the shade of the region, 
should be located. The land- 
marks could be listed or a ' , 
rough sk%tch of the region 

drawn with each landmark la- 
beled. Markers are needed at 
the corners of the field if 
natural landmarks do not occur. 

2. Label two wooden stakes P and Q and place them ton metres apart In the middle 
of th^field. Be careful that the stakes are not in line with any of the 
landmarks. 

3. Taps the large sheet of paper to the table. Select a suitable scale so that 
the drawing will fit on tha paper. Near the cooter of the paper, mark and 
label two points corresponding to the stakes in the field, i.e., if a scale of 
1 cm : 1 m is chosen, draw the two points 10 cm apart. 



rYPi:; Art i\ \y \ 

,i!tnirs«.% Book (k SKA "^\:\\\\ 

• A j^^ plural UMi!^ ivi (: 



7 
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5. 



6. 



7. 



Place point P over stake 
Use the alidade to line up^ ' 
point Q on the paper with 
stake Q (you may have to 
turn the table slightly). 
The^abl^ muat remain in 
this position as you sight . 
each landmark from point J?. 



To sight a landmark fronj/ 
point ^P place one edge of the 
filldade against point P, Line 
up the landmark and draw a 
line to the edge of the paper. 
Repeat for each landmark. 



To complete the activity move 
the table over stake Line 
v^p point P with stake P. As 
above, use the alidade to 
sight each landmark from 
point Q. On the scale draw-- 
ing each landmark is repre^* 
sented by the intersection 
of a line from P and a line 
from Q* 

TVie field can now b© repre** 
8^nted by connecting the 
appropriate Intersection 
points* 

The students should write 
the scale at the bottom 
of th© drawing* Students 
may wiah to check the 
accuracy of the drawing by' 
actually measuring the dis- 
tances between landmarksi. 
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J i.AcHi i; 



I V I ! Y 



•H^re SticK 



tape 



9 ... 



A -homemade or commercial 

t ran© it can be used to make a 

scale drawing of^^fleld or 
♦ * 

playground. 



Stakes P and Q should be* ' , 

positioned as thdy wejre In act iy it y' 4n^ 

' ' ' - • ' '■■*-..*■ 
Stbike Your Claim, Place "the transit oVer 'stake F 

record the transit readings for e^ych. landmark, kt\d 
then repeat for stake Q. To make the 
commercial transit readings easier to' 
Interpret: place the transit over stake 
P, sight staked, and set the transit 
at 0^ before sighting anV landmarks • After 
moving the ^ansit to stake Q, be sure to 
sight stake ? 6nd set the transit at 0^, 

A t;able will help students organize the 
results so that each landmark is paired 
with the appropriate transit; reading.* 



In the classrpora selecjt a suit-- 
able scale. Use the scale to label 
two points, P and Q, l.e»> if a scale 
of 1 cm : 1 m is . chosen » P and Q are 
10 cm apart. Connect P and Q'^with a ' 
line segment. The scale drawing can be completed 
by using the table ot angle measurements, a ptotractor 
and a atratghtedge. 




Pin 3traw a+ c<gnt^Vr 



Land may k 







GO' • 

t . 





i 






h+ *pol«~» 


1 ° 




















Q 
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SCALING: SUPPLEMENTARY IDEAS IN SCALDING 



TITLE 



1. MAKE A DIPSTICK ^ 



2. THE GEVWHI^ graph 



3. WRAP" A- ROUNDS 



OBJECTIVE 

USJCNG A SCALE TO 
DETERMINE DEPTH 



USING SCALES TO G^RAPH 



DISTORTING WITH GRIDS 



4. THE PERPLEXING PENTOMINOES WORKING WpH SHAPES 



5. HOW WELL DO YOU STACK UP? 



6^ HOW WELL DO YOU STACK UP 
THIS TIME? 

^ 7. 3 FACES YOU SEE 

8. 3 FACES YOU SHOULD HAVE 

SEEN 

9. 3, FACES YOU SAW • 
.10. 3 FACES YOU EAA^E SEEN 



11. CAREFULLY CONSTRUCTED 

• CAKTONS i - 

12, SCALING A SKYSCRAPER 



13. SCALING SEVERAL 
SKYSCRAl'ERS 

U. BUI-LDING A SKYSCRAPER"' 

15. BUILDING SEVERAL 

SKYSCRAPERS 

16. ° LABORATORY PROJECT--' 

CONSTRUCTING S^SKYLINE 



DRAWING SKETCHES OF 3~D 
MOpELS 

BUILDING 3~D MODELS 
- FROM SKETCHES • • 

DRAWING SKETCHES OF 3-D 
IMODELS 

IDENTIFYING 3-D MODELS 
FROM SCALE DRAWINGS 

MAKING SCALE DRAWINGS" 
^ OF 3-D MODELS 

MAKING SCALE DRAWINGS 
OF 3-D MODELS 

I* 

CONSTRUCTING 3-D MODELS 



USING A SCALE \T0 LOCATE 
POINTS ■ . , 

USING A SCALE TO LOCATE 
POINTS. 

CONSTRUCTING 3-D MODELS- 

CONSTRUCTING 3-6 MODELS 



TYPE 



'ACTIVITY 



DISCUSSION 
TRANSPARENCY 

PAPER & BENCIL 
ACTIVITY' ■ " 



ACTIVITY 
ACTIVITY 

ACTIVITY 

PAPER & PENCIL 

PAPER & PENCIL 



PAPER & PENCIL 
ACTIVITY , 

PAPER & PENCIL 
ACTIVITY 

ACTIVITY 



PAPER & PENCIL 

« 

PAPER & PENCIL 

ACTIVITY 
ACTIVITY 



CONSTRUCTING A SCALE MODEL ACTIVITY' 
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CONTENTS 



* SCALING: Supplementary Ideffs In Scaling 



TITLE 

17 ^. A scale; model of the 

SOLAR*SYSTEM 

18. HOW HIGH THE MOON* " 

19. SCAIING a MOUNTAIN 



OBJECTIVE ' 
MAKING A SCALE MODEL 



E wboi 



MAKING A SCALE MODEL 
USING CONTj^l^R LINES 



ITPE 



ACTIVITY 



ACTIVITY 

PAPER & PENCIL 
ACTIVITY ■ 



X5 



/ 



■I 
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4. 



This activity calibrates a dowel which can then be used as a 
dipstick to check tlie level of fluid in a container. \ ) 

Equipment: Eight to ten containers approximately the same 
height but having different shapes, e.g.r^ 
deter«ont bottle, starch bottle, pop bottle, 
catsup bottlfc, milk carton, vase, bubble bath 
containers , 
Eight to ten thin v?ooden dowels 
Eight to ten graduated cylinders th^at measure in 
ml (medicine cupd from a hospital worfc nicely) 

1. (a) Use an irregularly shaped bottle i<st a 

* classroom demons trationC Let the students 
make conjectures about where the marks will 
appear. Pour 50 ml of water into^ the 
bottle. Carefully lower a thin dowel into 
the bottle until it touches the bottom^ 
Lift the dowel out and mark the water 
level. Repeat the procedure until the 
bottle is full, 

(b) The dowel is now cal^bJ^rated to measure 
fluid levels in the bottle m the^ nearest 
50 ml. The dipstjlck represents a scale 

for the bottle just as a legjand] represents 

•a scale for a map* 

(c) Discuss how the spacing of the mkrka is 
related to the shape of the bottjle^ 

2. (a) Divide the class into groups. Give each group a bott;le and have theto ^1 
. a dipstick for their container, 
(b) Collect the bottles and the dipsticks. Have ealih group try to match the 
.d'nsiMckH with the appropriate containers. 
3. (a) A'sk students if they know of any uses for dipsticks. 

(b) Suggest that each student check the oil and/or transmission fluid level in 
the family car. 

(c) How do€^ the gas station operator measure the fuel in "the station's tanks^ 
Suggest that each stud'ent check at their neighborhood station. Perhaps jthe 
attendant^will demonstrate the use of the dipstick. 
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Supp loilUMU .UV hit»nM in 0^^^ 
S<-;il(uK ' K^.'^vd 

SCAI INC . " 



My pa.v<snts think X watch too mutch 
t^'levisior^. I wa>\tto Show my parents that 
Jm >eaUy euH'mg down. I have a vecord for 
Q. yea^ vvlth my mor\thly tt>to.lat^ 



J r 



200 



A M 



r 



194 isai90 



J 



J 



188 



A 



186 



164 



O 



182 



N 



181 



O 



180 



1R)to.l TV houira 



1 cou.ld show th^m a. 
like +hi3.' Its dear e»noU<^h 
wi4h iLmro at the bottom 
ior compav-ison. But, 
might not jmpress my f< 
I could cut off the bottom like tll\ia 
2Z0 
ZOO 



Iks, 



0 
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JF MAM J JASOND 



That's more like 
itl 

Wow, \f I chop 
more off the top 
ai^d bottom and 
change th€ 3Q.ale, 
X get this 

WHIZ graph! 

laa 



GEE- WHIZ \GI2:APH 




7 



look! MOM.Cl^O! 

TV- 
WATCHING 
DOWN A 
WHOPPING 

10% ■ 



SON 



TYPE : 1> i sv.vis'i i on / I'rani.'p.irfnrv 

I D KA V\<i )M : Itow 1 1 v I, i e W i t: h S t: t i s t. J i- v4 
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.J ) tin* 1 mp u V t tS I ) k q ( * t s t a f 
Ing at ^oroj b) when is an "honest 
graph*' more J(»s{r;ihje than a Cee- 
Whi^ gvtiph?^ and when 1m a '^ice- 
Whi^^'.graph mote useful^ 



V 



100 

90 
80 

<4 



WONEST CTAPH 




GO 



I 



50 
40 
SO 
20 
lO 
0 
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GGE-WHIZ GQAPW 
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Make ex.- * ' 
Gmph out of 



honest 
gmph out 
of the 
<^mph at 



100 
90 
60 
70 
GO 



HONEST GQAPW 



GEt-WHlZ GRAPH 




•the riqht. 



40 
30 
20 
10 
0 



^^^^ GEC-WMIZ GRAPH 
2000, ■ \ 



HONEST Gf^APH 




Make an 
honest gmph 
bav- here^ 

V ! ( \ < .)M 
hi - toil v>wi'l1 
l>v vu.\k i U)'. 
luMU'H i J!ul ii't« -\v!j i 
,^\i\i|.»hr p t x\\{ \ (\.^{ .1 . 
lir.i;^));; u... i \r,\ \\ \ \ \ ^-i- 

<i I sj* 1 .i\ - i . St udi tW.s 
con I.vl h r i n.;'. i n 



3 OS 





I'M M I . M \ I I I » • , P . * I ! } 



1^1 



/OR 

M^r!(xl5 ^^^^jr^gj pieces cjf chronrie i^ubing (15 cm htgfc^j 

2. c^ndrico/ gnoph paper 
A. Center p^Ure on ^ x 1 8 gr idb c^f sc^u^ires 

; 6. The dmwing done on the 

cylinck-ical qmph paper is cx 

reversed, distorted image of 
' the original drawing. Number 
" the coordinate axis' on the 

cylindncat^aph paper as 

shown. r—n---^ 



''i-r-iT-i-ri -r T-r~r T-rT'T-rTi- 
j^j ^ 4- - 4- 

> I I I 






/ 



\ 



! . 



\; 
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• The original. dlr(aw'mg car) be drawn ,on tracing 
paper^ ^'lipped over for tHe ^revferse image/oild 
copied or>to the cylimdHco^l graph papen 






1 



WcwkCno ui'tJi .'.'/r<i/><.';t 
Scaling 

.^SPMaterlals need^ .Five squares, 3 centimetres on a si^e, and centimetre • ^ 

grid paper or five 1-lnch tllea and inch grid paper. 



/ 



Activity: ' ' ^ 

1) A pentomlno is a pattfernMaade by joining 5 squares together 
80 that each shares a conuaon side with another. How many 
different pentominoes do you think thfere aire? ^ 



rm , 



2) 



Take the 5 squares and make all the pentominoes that you 
can. Copy each pentomino pattern on the grid paper and 
cut out the shape. If one of the patterns cat? be turned 
or flipped to exactly fit ^jnother one, the two patterns 
are the same pentomino • 



EXAMI^LES 



A) 



Check with your teacher 
to see If you have found 
all the pentominoes?' 

Try to arrange the 
pentominoes so that they 
make the rectangle. Do 
not overlap the pieces. 
There are more than 2000 
ways to do this! 



nLl::l..lZ] ) in n row 
rirg CI^J ^ :^ row 



These four patterns are 
the same pentomino^ . 



1 



\ i n a row 



I] 



in a \\ >w 



t > i > \ 



r t an \*. ! * 

:M.:,.i.;n 



r f J 



^ _ J" 

1 



, \ liv I S rcct .nil* 1 

r'r" :ri. \:r. Ji" 



TYIM 



■\t. t: i V i t. V 



3) Play a game using the pentominoes. 

Needed: 2 players 

Game mat is an 8 by 8 
square constructed out 
- of the grid, paper with 
alternate Squares shaded- 

a) Players alternate picking 
pentomino pieces until all 
the pieces have been selected 

b) Each player in turn th^ 

places a pentomino on the mat 

Play continues until it Is 

impossible for a player to 

place on that mat a pentomino 

that doesn't overlap another 

pentomino or lie completely 

on the mat* 
»■ 

c) llie winner is Ehe last perSbn 
to successfully place a 
pentomino on the mat. 
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HOW WELL^DO YOU STACK UP? 



' u I ' I • ! t ' i 1 ! » • I I ( 



Matqtlals needed: A set of cube© « 

Activity: Make «each of these models with cubes ^ On your paper draw a sketch of 
each model that shows the top» front, anJl side views. 

V 





Top ' Fv-otnt JSide 








151' ;;: \. ! ivi 



... ^ 





y^"^ cubes »n 

•^hiS rVOW, 



"'^'^^S cubes \n 
'th\s row 
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HOW WELL DO YOU STACK UP THIS TIME? 



in ill 



• « 

Materials needed,: A set of cubes ' 

Activity: Use the three Views. First, estimate the nuinber 

of cubes needed and then build the model. 

Top Frovii* 




Tap 




* Sidic 



Oak Quill 





^JmmM hJI 



front 



6. 



7 




a 



9 



t' ^ ti.. I \ v.; t 



rf| 





10. Challenge 
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These sketches ahoy ^he outlines of this block. 





] 



Si die 



These drawin,gs„ ai:e rouglf; ske tclies. aacL are 

not drawn to scale. 



On another piece o£ paper sketch the top, front, and side of these blocks like 
the example, - . 





3.12 



i>r [Mt'oeH oi l ilt- Soiiui (.'til>r» pu:-^/. 



circle the letter that shows the correct, top, front, and side vl^ws. 




A 




A 




stand fbv edges A 
hidden by the view. 





B 




M 



B 



B 





B 



D . 




C 



^ □ 




0 






0 
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Example : 



Materials needed: Metric ruler'' - - ... 

Activity.; Make a scale' drawing of tho top, front, and Ride of o^nrh modol . Usto 



* ^' 1 
a scale of - cm : l.m. 




3wi 





f Estimate the number of 1-metre 
cubes needed tp construct each model .r 
Check yoih\ estimate by building each 
model with cubes. 
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Mat erlnls needed : Metric ruler 

I 

Activity: On another piece of paper make a scale drawing of the top, front 
a^d aide of each model. Use a scale of cm : 1 ni. 



• 




I>^^-ihe side view 
drcxu) a. doHed line to 
, "mdicate +he Wderk 
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Estimate the number of 
X met|e cubes needed to 
construct each model. 
Check your estimate by 
bulldlnjg each model. 



3.15 



u A w 




arefullV 
onstructed 

ARTONS 



NT.M i Sir 



I 




TAB J 



1) Cut out these patterns Mlong 
the solid lines and fold along 
the dotted lines • 

2) You can color the pattern 
before pasting it together. 
Don't color the tabs* They 
won*t stick together* 

3) Put paste or glue on the tabs 
and make these models. 




4) On another piece of paper 
make a sketch of the top, 
front, an<^ side views of 
each model • 



FermlSQlon to xxbq gtmt^d 
hy tmchiSiVB Exchange 
of San Franciec^ ^ 




are:fuul.y ^ 
onstructed 

ARTO W S CcoKdiMucD) 



1) Bring several cardboard containers for the student© 
to take apart to see the patterns used to construct 
the container. Some suggested containers are shovm 

• on the right- Students could pick a pattern and 
use butcher paper to find an arrangement of the 
pattern that minimizes wasted spacev 

2) Have students draw the pattern for each figure below. 
The patterns could be checked by cutting them out and 
folding them back together. 





, Gem 




\2 Cm 



8 cm 



3) The pieces from the Soma cube puzzle could be used as models for patterns. 
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Pormleaiiei^ |o^ae granted 
by Teachets nxchango 
of San Francisco 




Sup|> 1 rnuMUarv hli>as 



m 

I 



Uq© a scale of tho 



of a cub© : 10 feet 



to answer th^se questions about th© skyscraper. 



1) 



a) 
b) 
c) 



How long la the building along the front? 
How wide along the side? 
How high? 



2) 



There is a broken window on the front of the 
building, SO feet up from the bottom and 20 
feet from the left side. Put an x on the 
broken window. 



A window washer i© working on '6) 
the right side of the building, 
10 feet from the back and 30 
feet from the top. Put a 
small * where he is working. 



The flag pole carrying the 7) 
company flag is in the middle 
of the front of the building, 
35 feet from the sidewalk. Put 
a 0 where the flagpole is. 



At night the company's neon 8) 
aign is turned on. It Is 
^ign 20 feet long and 5 f eSr^ 
high. The upper left hand 
corner of the sign is 15 feet 
from thfe top and 15 feet from 
th© left side. Draw a rectangle 
in the position of the aign. 



The building has a ventilating unit 
on the roof. If the unit is 15 ft. 
from th© front and 15 ft, from a side, 
put a V on all places where the unit 
could be located. 



Lobbies, hallways, restrooms, storage 
areas, etc. take up 1/3 of the sky- 
scraper. If an office is 10' 6y 10' 
by 10', how many offices are in the 
skyscraper? ' ^ 



How much office rent is collected each 
month if the offices on floors 1, 2, 3 
rent for $150 p^r month, floors 4, 5, 6, 
7 rent for $175 per month and floors 8, 
9, 10 rent for $200 per month? 
• "I 



.U !ui. I', t s !i-.iv 1 ttt,>nl>lf V t 'Ui.i 1 1 . i 
•,'*!;■: .1.1 1 i i: J tu\ (Ik'' I'-.tiU-t p f i',in 
I'UiJii a iiiiuhvl us i Hp, <.iih.',. 
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2) 



3) 



4) 




. sea 1 e of the edge of a cube _ :_ 5 metr^Q 
tp answer these questions. 



n 



//2 



//3 



How long is each building (front)? 
How wide is each building (side)? 
How tall is each building? 



A window washer is working on the 
front of building //2, ZQ raetres 
from the top and 10 metres from 
building //I. Put an x to show 
the window washer.. 



Another xS^indow washer is on the side 
of //3, 20 metres from the sidewalk 
and 17.5 metres from building //!• ' 
Put an X to show him. 

N 



Lobbies, hallways, re^rooms, etc. take up 
1 

y of each building. If each cube represents 

on© office, and each office has one parking 
space, how many spaces are needed for 



5) 



Mr.* Jones has an office on the 3rd 
floor of building //2o If his of fic< 
is 15 metres from building //3 and 
10 metres from building //I, put a 
J on Mr o Jones office. 



6) 



7) 



Mr, Smith has an office 15 metres 
higher, 10 metres to the right of, 
and 30 metres behind Mr. Jones 
office. Put an S on Mr. Smith's 
office. 

There Is Just one elevator for 
all 3 buildings. Shade the place 
that would be the most convenient 
place for the elevator to be 
located. 



building #1 
building //2 
building #3 



f 

8) Which buildings could you se© if you were standing far away with your 
back to the: 



a) South 

b) West 

c) North 

d) East 
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Materials: A set of 100 centlractro cubes. 



Activity: 
1) 




a) Use a scale of the edge of a cube ; 20 metres > Make a model of a 
building 60 metres long (front),. AO metres wide (side), and 100 
metres high. 



b) Does this sketch show the top of your model? 

c) How many cubes are in your model? 



TOP 



2) 



3) 



d) How .many cubes would be in the model if you used this scale, the 
. • edp;e of a cube : 10 metres ? I 

a) Use a scale of the ed ge of a cube : 5 metres > 

Make a model: 20 m long (front), 10 m wide (side), 50 m high, 

b) Draw a sketch of the front of your model. 

c) If- this scale was changed to the edge of a cube : 2 metres^ how many 
^ cubes would be rjeeded? 

a) Use a scale of the^ edge of a cube : 10 metres. 

Make a model: 20 metres long (front), 40 metres wide (side), 80 
metres high. 

b) Draw a sketch of thle side of your model. 

c) How many cubes are in your model? 



4) 



d) If you changed the scale to the edge of a cube : 5 metres, how many 
cubes would be needed? ________ 

a) You choose a scale , to ^ake this model. 

30 m long (front), 30 m wide (side), 30 m high and a tower on top 

10 m wide (front), 20 m wide (side), 30 m high. 

Scale 

b) Draw a sketch of the front, the side, and the -top of your model, 

c) How many cube© are in your model? 

d) Compare the scale you chose to the scale chosen by a friend. If • 
different, how does the number of cubes needed to make the model 
^compare? 




linterlals Needad: A u&t of cub^Sj a metric ruler. 



Activity: Use the cubes to make models 
of the buildings below using 
a scale of the edge of a |k 
^ cube : 50 m, ^Fit the bull^ 
Inga together like this 
ak©^ch. 



TOP VIEW 



1 




Skyscraper 1 



Skyscraper 2 



Skyacraper 3 



Length (f^ront) 



50 m 



50 m 



Width (side) 
50 m 

• 50 m 

250 m 



Height 
150 m 
200 ra 
300 m 



a) Draw a sketch of what you would see if you were 
far away with your back to the East. 




b) Draw a akgtclt of the view* with your back to the South. 



/ - ■ 

c) Make a scale drawing of the East view. Use a scale of t_he edge of ^ ci;ibe : 5 



on, 



, ;^d) Make a scale drawing of the South view. Use a scale of the ed^e of a cube : 1^ 



cm, 



f 



Challenge : 



Make your o\m skyscrapers, 
decide on a scale, and make 
a sheet lik© this for a 
classmate to do. 
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Laboratory projectT- 
constructing a skyline 



^ 



( )Ul Otchurd Junior lh\-h School. Skokie. lUmois 



I 



read with gical intcrcsl ami cnthusiusm . 
(he article in Ihc Janunry 1^70 issue of 
Ihc Arithnu IK Ti a( hi:r crUitlcd 'Trob- 
-Icm Solving with IZnlhusiasm—lhc Mathe- 
matics Laboratory " 

\ t>ctrcvc lhaf {^\Q niatlicrnalics laT>6ralbi y 
IS Ihc thing of the future. With that idea in 
mijjd, I ^ihould hke to niakc a contribution 
based in hirgc part on Ihc fornuU used in 
Ihc article just mentioned. 

Constructing a shylino 

I Materials needed * 
(i) Conslruepon paper ' 

b) l^ulcr 

c) Protractor 

d) Compass 

e) Straight pins 
/) Scissors 

if 

h) Spray paint 
2. Assignment card 

^ a) Using construction paper and scis- 
sors, construct and cut out the build- 
ing designs indicated below. Use a 
seale of I inch - 100 feet. 

( I ) IVpartmcnl store— 300 fcel-^ 
high, 500 feet wide 

(2) Oniee building~K050 feet high. 
250 feet wide 

(3) duneh building -275 feci. 225 
^ feel wide, with a steeple the lop 

of which is 850 feet above the 
grouitd 

(4) Apartment building~725 feel 
high. 150 feet wide, with a pent- 
house 25 feel high that is Va as 
wide as the buildmg 



(5) (\>nvention center- -400 feet 
high, 300 feet wide, with a KCtiii- 
circular dome 300 feel in diam- 
eter 

(6) One or two buildings of your 
own imagiMalion 

h) V\\\ the designs to a piece of con->. 

siructinp paper, 
< ) Paint with spray. 
(/) When dry, remove the oulline. 

Additional information for the toacher 

The objeelivc of this experience is to 
inercase untlcrstanding and encourage stu- 
dents to discover rehilions and proeedures 

the following areas: 

1. Setting up piqblcim that deal with ratio 
and proportion ^ 

2. Solving simple algebraic equations that 
use either cross multiplication or the 
method of the LCM 

3. Using and reading measures from a 
ruler, protractor, and compass 

4. Utulerslanding various geometric hg- 
ures 

5. Kcaditig directions of a"" mathematical 
.V nalure 

6. Act^uiring various aesthetic apprecia- 
tions in art 

The advantage of a project sueh as this 
" is that students can use their hands as well 
OS their hcatis in learning. It not only gives 
them a good feeling about mathematics, 
but also encourages them to gel involved in 
other laboratory projects, 

t\nn(m\s Nou . I like this! Why not try 
it? CuAiu om: W. JoNar. 




( 
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iPennidslon to use gtautod 
. by Matlonal Council of 
Toach^ra of Mathematics 
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Wsk^xlalB needed: 

Basketball, grain of sand, several 
peas, large straight pin, orange, 
p^ach, plum (or objects similar in 
size), metric tape measure* 

Activity: 



(1) Look up the actual sizes and dls-- 

tances of the planets lh?om the sun. ' 

(2) Take your class outside* Have one 
student stand-^t home plate of a 
ball field (cir goal line of a foot- 
ball field) holding nUie basketball 
to represent the sun. 

(3) Have the students estimate the 
positions and si2:es of the pMnets. 

(4) Place students holding the objects 
at the appropriate distances (until 
spao^ runs out). 

(5) Refer. to other distances aa homes 
where students in your class live, 
i.e. Uranus would he the size of a 
small plum located at Nancy's 
house, 

(6) Some student (s) may wish to find 
the scale used for this activity 
by using the actual distances of 
the planets from the sun. The 
scale is about 1 m : 2,400,000,000 m 
or 1 m : 2,400,000 kiloraetre©^. 

(7) %is would be a good activity to 
be done in cooperation with the 
science teacher during the study of 
the solar ayatem. 





If t|ie 8u«^ is the size of a basketball. 

Mercury is the sixe of a grain of sand 
25 metres away. 



Venus is the size of a pea 43 metres 



away. 



Earth is the size of a pea 65 metres 



away* 



Mars is the size of a large pinhead 
99 metres aWay. 

The asteroids are specks of dust 
averaging 366 metres away. 

1 

Jupiter is the size of an orange 
'402 metres away. 

Saturn is the size of a peach 644 
metres away. 

Uranus is the size of a small plum 
1 kilometre, 207 metres away. 

Neptune is the size of a smaller plum 
^2 kilometres away* 

Pluto is the size of a pea 2 kilo- 
metres, 414 metres away. 
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Supp 1 riiUM\l .-irv UK- 

in Sr ,1 M M); 
SCAILNC 



s 



I 



TFACHKR niRi:c"ri;n ACTivriY 



One of two niovlea> Power a of 

or CqqioIc Zoom , or the book. Cosmic View 
by Kees Boeke, can be used to emphasize 
the immense sl^e of the solar system 
and the universe. If the book is used, 
the concept can be made more relevant 
by -having studeuta construct a square 
1.5 metres on a side. In one corner 
draw a series of i^quares 15 cip, 1.5 
cm and .15 cm on a side. Tliese sides 
will show four successive powers of ten. 
The measurement of 15 cm is being used 
because it corresponds to measures 
ua^^ in the book. 

^P^Outside have students measure 
off a 15 metre square and place the 
1,5 m square in one corner. If the 
schobl ground is large enough, measure 
off a 150-metre square. 

Then, on a city map a 1500-metre 
square can be drawn with the school 
in one corner. By relating the series of squares to the pictures In the book 
numbered through 4, students might get a "sense of scale." The .15 cm square 
will be similar to. the picture numibered -2, and the city map square will be 
similar to the picture numbered 4. 




c 



m 



The films are available from: 

POWERS OF TEN (8 rain, color) 

1968 Producer: Charles Earaes 

The University of Southern California 

Division of Cinema 

Film Distribution Section 

University Park 

ho^ Angeles, Ca 90007 

Rental @ 10.00 



Ar- 1 i V i f.. V 
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COSMIC ZOOM (8 min. color) 

1970 Producer: National Film Board of Canada 

Contemporary /McGraw Hill Films 

Western Regional Ofc. 

1714- Stockton Street 

San Francisco, Ca 94133 

Rental @ 12.50 
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Contour lines aj^e used to ahpw elevations of points on a map. Road builders, 
farmers, geologists, oceanographers , irrigation engineers, hikers and skiers are 
Just few of the people interested in the contour of the land. 

39Veral ..demonstrations can be (done to illustrate contour lines,, 

solids can be pl^iced in an aquarium. By lowering (or rai8j(.ng) the water 
svel and recording the results, a set of contour lines can be dravm. 





2) If you have access to a sand pile (or clay), iiiouutalns of wet san^ll can be made. 
Cut off the tops of. the mountains nnd record the results. 




G m. 
4 in. 
2. irx. 



O 





Hoy\*zontcx\ planes 
defining contouvs a+ 
successWe levels-. 




3) Make a simple paper cone. Care-- 
fully trace around the ba^e to 
ahow the largest contour line. 
By cubing strips off the bottom 
(or top) of the cone the remaining 
contour lines can be drawn, 




4) Students with vivid imaginations 
could be asked to think about the 
world being flooded. They could 
y ."m^ . (J raw. sketches of thp ^ntour lines 
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5) Similarly, if you hav.e students that hava flown 
over cloud enclosed mountains (maybe you can fint 
a picture to Illustrate this), the students coul< 
describe this and draw a sketch of the contour 
lines as the clouds rose or fellt » 




The following are proWems that can diagnose a stvuicMitVs undorsiantlluj? 
of contour lines. 



Match each letter with a number. 



I 




D 

t^he eastern 



1. Has two sutranlts" 

one the higher. 

2. Has its steepest slope on the 
south-east. 

3. Is a round hill with twin summits. 

4. It descends vertically on the west side 

5. The northern slopes are [very steep. 



Diagr^iras of mountains can be used from 
which students c^ft draw their own contour 
lines. ^ 



Map 




Top View 




^ contour 
intevval 



'datum 



>tatch each number with a letter. 




Obliq^ue view 




Side view 



GOO f I. 




View 
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(PAGC 3) 

Hikers raake*^ pract ical use of contour llne^jg^ by determining ^he easiest and 
quickest route between tvK) points on a map* 



A good rule of thunib is to J^eckon that 
for every contour line climbed (25 feet) you 
can run 100 metres on the flat. This diagram 
explains this for.mula. 

CLIMB vs. DETOUR 

Th^ direct route over the hill is 330 me- 
tres long and climbs 175 feet. Therefore, 
this Is equivalent to" 300+{7xl00)«l,030 metres 
of level travel. As the detour around the 
hill is only 900 metres, this could be the 
quicker route to Control 7. ^ 




The following are ideas for activities and investigations that could be 
developed into lessons. 



1) Cpntour maps of the^Ujoiited States, your state and your area can be purchased 
from the Geological Survey for about $1^00, For an, index and order forms send 
a request for: 

a) Index to Topographic Maps of the Geological Survey 

b) Index to Topographic Maps of (your state ) * 
The request should be senft. to: ^ 

(west of the Mississippi River) (east of the Mississippi River) 

Denver Distribution Section U.S. Ge'o logical Survey 

U.S. Geological Survey' Washington, D.C. 20242 

Denver Federal Building, Bldg. 41 
Denver, CO 80225 

2) Find the highest and lowest points of elevation for several states.- Which 'state 
has the largest difference? Are ther^ places in the United States that are 
below sea level? 

3) Read about the pressure and temperatures of water in the ocean as a diver goes 
below sea level. Read about the mountains on the Ocean floor • Which one is 
highest? What is the deepest point in the ocean? How far below sea level is 
it? Can you find a tb^ographical map of the ocean floor? 

4) Read about how the plant "life changes as the elevation of ^mountain gets 
higher. Label a mountain witl^ contour lines according to the vegetatioxi. ^ . 

-6)^ Read about the Lewis and Clark expedition or the Oregon-California trail. Draw, 
a sketch and label the elevations of the cities, mountain passes and important 
points along th^. trails. Hox^ long did it take the travelers to finish their 
journeys? If the big snows started in November at elevations above 3000 feet, 
when would the travelers need to start ^heir journeys westward? 
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SCALING: MAPS 




TITLE * 

1. WEIRD COUNTY, U.S.A. 

r 

2. TIIE GRMT LAKES 



3. KILOMETOURING AROUND THE 
UvS.A. - 

4. AROUbJD THE U.S.A. 



5. FOREST FIRES ARE A REAL 
BURN , 



0|J]E£TIVE 



' 6. WHERE'S IT AT? 



7. OUR TOWN 



8. IT'S ABOUT TIME 



9. 00 Yo/ KNOW THE WAY 'lb 
SAN JOSE? 



USING A SCALE 'DRAWING - 
TO FIND DISTANCES 

USING A SCALE DRAWING 
TO FIND DISTANCES 

USING A SCALE DRAWING 
TO FIND DISTANCES 

USING A SCALE DRAWING 
TO FIND DISTANCES 

USING ANGLE READINGS TO 
LOCATE POINTS ON A 
SCALE DRAWING 

USING A TIME SCALE TO 
LOCATE POINTS 4k 

READING A MAP ' ' 



Using a scale drawing 
TO find travel time 

reading a map 



TYPE 

paper & pencil 
paper & pencil^ 

* 

PAPER & PENgiL 
PAPER & PENCIL 
PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 
ACTIVITY 

PAPER & PENCIL ^ 



PAPER & PENCIL 
ACTIVITY 
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r < 

s(;a4.in(; ■* 




I 



Use a centimetre x'uler and find the shortest 



Underpost to Overpost 
Overpost to Twopost 
Outpost to Inpost 
Onepost to Underpost 



Car 
Pistance 



Airplane 
Distance 



Make each statement true by writing <, >. 

a) Airplane distance Underpost to Injjjjl^t ^ Airplane distance Twopost to Outpost. 

b) Car distance Inpost to Twopost ^ Jr^ • Car distance Outpost to Onepost.- ' 

c) distance Outpost to Overpost Airplane* distance Onepost;_to Inpost. 

d) "^rplane distance Threepost to Overpost ____ Car distance Onepost to Twopost* 



n Traveling, by car, name the towns yon would go through if you were taking the 
ahor test distance between Underpost and Outpost>. ■ 

. ' . ' ■ 

Starting at Underpost, how iBiany kilofi^etres would you -travel if you visited each 
town and returned to the starting p.ol^tit? Compare your answer with a friend. 



Leaving out the road to Outpost, plan a Sunday drive through^J^ county so you 
will drive over all the. roads just once. You m&y start anywl\eT?ri**you want, and you 
don't have to ratum to the same starting -place. dK. ihi;, <lr.i.v«- ir. im-v-.-,;-; i bj c tc -l. 



i-yvv,: ■ i' (jNT i'.-r...- 1 1 
2iV.\ Coiifsi. 
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Estimate the mileage for the following routes 
1. Cincinnati to St. J^ouis by riverboat 



2- Duluth to Cleveland by the shortest water 
route 



3. Chicago to Cleveland by lake streamer 



.ill 



4. Detroit to Chicago by air 



5. Montreal to Miil^aukee |?y water 



1 X " » ' i ; • 



6. Buffalo to Minneapoafis by. land 



11. 



it >v; "UK* 
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F«(rmi89ion to use gtJiated 
. by E4ucationai Rodoatch 





e 





the USA 



Mips 



Us© the map on th© n©xt pag©. M©a^ure the distanae between the 
following citi©a to th© nearest half centimetre. On the map 
1 om reprQsenta 100 k^. Figure out- th@ actual dietance in km 
between the cities . Th© first one is done for you. 



18.5 cm 18 50 km 




Seattle^ Washington to Miami , F 3.orida ^ .cm ________ km 



St^ Paul y Minnesota to Houston ^ T^xas - -^^ cm _ km 

Los ^ng4lj@s to Cleveland , Ohio ______ cm j&m 

^ ButtI, Montana to Rapid City, SD cm km 

~ I ^- | - | II I n i i> r i n I nt ii i -■■~-nT*fn ii if i - i i . iiw l i_ ■-ftuijM » .T---Turn- — i-.n ■. - -■ i i n rim -r-._,m ii iiwiin ii 

Washin gton, B.C. to St, Louig, MO cm km 

7 



Denver, Colorado to Ra:lei<^h, NC ______ cm km 

w Tucson, Arizona to Atlanta, Georgia cm ______ km 

a • 

If Santa Fe, New Mexico. , to Salt Lake City cm ^ km 

Tulsa, Oklteoma to Portland, Maine 



cm * km 



Omaha, Nebraska to Chicago, Illinois cm km 



) 



Me mphis, Tennessee to New Orleans, LA ' cm _______ km 



Qebbie flew on a business trip from Washington, D.C. to 
Los Angeles, and then, to Miami and back to Washington D.C. 
How far did she travel? cm which represents • km 

John lives in Los Angeles and is flying to Washington/ D.C. 
for a vacation. He can either fly from Loa Angeles to Chicago 
and then to Washington, D.C, or from Los Angeles to Atlanta 
and then to Washington, D.C. Which is shorter? 



Los Angeles -H^Chicago"-> Washington - ; cm ,„,.,^„^^_„ km 
Los Angeles-^^Atlanta^-^Washington ^ cm' ^ - km 

TYPi:: r..!per Pencil O / ' 



<S"JRCr.: ,\,!^tiJ.(:,J'tj^-y5J^^ /UaiviUfS •*• Student'!, au.sw.'j.is i:,.iv v.ii,v. 

ERIC in LTm';»' ' " "'"^ Petmlwion to uso granted ^' 

Em^an , by Xhe Math Oroup, Inc. 



hiloiiiMotiriBig 



SCALE iw kiLOMmes 
0 100 ado a6o Aho 



MEW voe.K 
6:c. 




•fPOKTLAWD 



I cm repr€S€hts 100 km 

. 332* . 
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CO 

1 



O 

O CNl 



1) Find and record the distances between these cities^ (Measure to the nearest T-lnch.) 

4 




LOS ANGELES 

MIAMI 
MIMWEAPOUS 

wrw oai:Aws 

WGW YORK. 
SEATTLE 
ST LOUIS 



2) Us© a two-rubber band pantograph to help you dm\T a rough sketch of th« United 
Statues from the picture at the top of the page. Locate the cities. The mkp 

scale is now Hox^ will the measured distances betxv^een 

cities change? Will the mileage between the cities change? 

3) Plan^ a trip that starts and finishes in New York and includes stops at all the 
cltlibs listed on the map. Write down the trip and the taile^e between cities. 
What is the toml mileage? ^ . .^^ ^ ■ Could ^ou find a St^jDrrter way to make the 



trip? Compare with a friend, 



t t ! ;> 



J. I' /•. 



J.' 
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Materials needed: Ruler and compass 

Activity; Draw a line connecting Rav©n P©ak Lookout and 
Charles Mountain Lookout. 



1. A £i¥e br§aks out on the 
eastern slope of Saddle 
Peak. Draw lines from 
the fire to ^^ach of the 
lookouta. Place the 
center of the compass 
on a lookout with North 
^ (0**) on th© line between 
the lookouts. Read tlv^ 
a9gl€i-from North to Souctk 
l^itat ^oiioipass readings 
would each of the look-- 
outs report? Raven 
P^^^ ^ Charles 

Mountain 

2^ Raven Peak reports a fire 
at 113^ and Charles Moun-*- 
tain reports the fire at 
53^ • t^ere is the firo 
located? 



How far is the fire from 
Raven Peak? Measure to"^ 
the neritest mile. 



s 



iStAgav Loaf Mm| 



Lone 



Pine 6!^ff 1 



'Late 



Sou,+v\ 
Lake 



Blue LQuka 1 Vm+v\. # 



f Lookout 



Bluf-f 



\ # 



Mit«3 



Wilderness 

|C0l,VY\p 



Lake 



ERIC 



335 



-A ^ 



ERIC 




(cowTiwueo) 

3^ Raven Peak reports a coluism of smoke at 150'' and Charles Mountain reports 
this at 100 Find the location of the fire. ^ ^_ 

4. A fire breaks out on the northwest tip of Rolling Hill. \>fhat compass read- 
ings will each lookout report? Raven Peak Charles Mountain , 

Which lookout is nearer to the fire? 

5. A hunter is reported missing in the Uppfer Twin Creek area. A flare is seen 
during the night at lOl'' from Raven Peak and 42"^ from Charles Mountain. Wliere 



did the flare originate? 



How far is 



It from Raven Peak? Measure to the nearest mile. 



6. Since Mills town Sa•^^rmill is always burning scraps, what smoke readings should 
both lookouts ignore? Raven Peak Charles Mountain 



7. Locate the following fires. 



Raven Peak Reading 


Charles Mount 


a. 79" 


35'' 


b. 165** . 


120° 


c. 107* 




d. 158*' 


13° 



Fire Location 



8. The ranger at Charles Mountain Lookout has to deliver supplies. His route 
will take him to Raven Peak Lookout, Millstown Sawmill, Trapper's Cabin, 
Bar-B Ranch, Wilderness Camp, and then back to Charles Mountain Lookout. 
Describe the route. Record the distance and con^>a8S reading from each stop 
to the next stop. . . . \ ,, \ , , 
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Scale cjf 



inates 



Your home is at the* center of the 
circles. Use the scale 
tp find the time 
each circle 
is away 
from your 
home. 




2. How many 
minutes from 
your home 
are points 

and (ZT? 




A. Place 
the lettser 
for each of 
these places 
according to tho 
time from your home* 
Try to determine th© correct direction, 
a) school b) grocery store c) 

d) gasi station e) camp ground 
g) zoo h) swimming pool 

j) public library k) boating area 
m) bowling alley n) playground 



church 
f) movlo 

clothing store 
tennis court 



i) 
1) 



3, If !tt takes 
the same amount 
of time to 
travel to A or 
to B> are A and 
B necessarily 
the same time 
distance from 
your home? ^ 
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OUR TOWN'. 



Sr.M.l N( : 



. f I'i-'l' l•^'l■v I'*' . ..pi. r!,i;.-. u;;,'. 

• flM' I ivli V. IV.- ,.tM.|.Ml(:. :.k.>tv-!! t !u' r-Mit,- (luv t.,k.- (mm.. 



■\ 1 i 



1) How many schools does LaGrande have? 
"2)^ llie raillroa^^ depot is locSCed "on 

3) The postoffice is located on the corner where 
^ Avenue meet, 

4) The location of the library is ^ 



Street. 



Street and 



5) The main highway from Pendleton to LaGrande to Baker is U.S, Route Number 

6) The highway from LaGrand^ to Wallowa Lake is State Roor^e Number * 



7) Locate the homes of ^^tiree of your friends. Nayie ,the locations by writing one 
or two streelhfr. ^ 

«) 

b) _____ 

c) 



Hand your descriptions to another student and see if he or she can find the 

hOUQ^Q, 

8) Start at Eastern Oregon College and describe a route to the Union County 
Fairgrounds . 

9) Use the scale of the map to estimate the length of your route in question //8. 



10) 

11) 
12) 
13) 

14) 

15) 
16) 



Give your directions in question //8 to another student and see if he or she is 
able*to follow your route to the fairgrounds. \ 

Describe a route from your home to school. Estimate the distance. 

Describe a route from your school to Plonea^ Park. Estimate the distance. 

The bridge on 2nd Street has been closed because of an*accident. Describe an ^ 
alternate route from) the library to the Union County Fairgrounds. 

Check with the fire department for a description of the fire routes. Sketch 

the route on your map if a fire is spotted on the corner of Greenwood Street 
and "X*' Avenue, 

Ask your mailman for a description of his route. How many miles does he tt&vel 
in one day? 

Check with the newspaper office or ask a friend with a paper route for a des*^ 

cription of his route. Sketch the route on the map* Estimate the 41<3tance. 
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17) Plan a luen-mile benefit walk-a-^thion through LaGrande. 
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LA GRANDE 

UyeON COUNTY OREGON 

I'olHlUKoA 10.100 




lagrandk-uni6n county 

CHAMBER OF COMMERCE 
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DO YOU KNOW THE 
WAY TO SAW JOSC ? 



1 



m A state road map can provide students with a variety of interest- 

ing and practical activities. If done at thd^ beginning of the school 
year, th© road map activity could be a diagnostic tool to use in ascer- 
taining students' computational and problem-solving skills. These maps 
can be obtained from your State Highway Division or from oil company 
service stations. You may wish to obtain two or tjiree different maps 
as each has some features of intensst not found on the others. 
X To prepare the students for. map reading, use the map's coordinate 
system to name your students' seats. Indicate the rows by letter -and 
. the columns by numbei:. Refer to each student by his coordinate, ^'Who 
is jstudent A-5?" "Who is sitting next ta student B-2?" "What answer 
^ do@s student C~2 have to Probl'em #4?" « . 

- When students first receive the map, they should >h0 given time to 

investigate the map. Refer to the chart of symbols anl ask students • 
to find e^camples- on the m^. The back of th©,inap should also be inves- 
tigated. City maps, mileage tables, and park information are usually 
provided , ' 

On the following page are three sample student pages based on an 
Oregon map and a teacher idea for an extended activity using maps. 
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DO YOU KNOW THE WAY TO 
SAN JOSE? (continued) 



V 



LOCATIONS 



DISTANCE AMD ARCA 



1) tho lAr^oot City in ooordlnate aquAro 11-2 to _ . 

2) la there « {aount4siln ovor 10,000 foot In oquaro 1>-J/ 
If so, what roountftln? ^ . . 

)) Find tKo location uf oaoh town and Ito population. 



4) 

6) 
7) 
8) 

9) 

id) 
U) 
12) 
13) 

M) 
IS) 



TOWW 


LOCATION 


POPULATIQM 


























Po\rtl<xnd 







Qivo th9 coordinate oquaroa whoro okl aroAO oan bo found. 
Hhdt oountlQs «ro In square r-77 ^ 



Is thor« a fish hatohary In aquaro D-47 

SinA tho location of Orator Lake national Park. ^ ^ 

In section J-2 what type of roAd ourfaco would, you drlvo on In 
.traveling Crora Xmnaha.to >lat Point? ________ 



How many liKtcrotato froowaya paao through thd atato? 



Does Rosoburg havo an airport? _________ 

la thoro a qamo rofugo near takovlow? - » 

What Is tha county aoat of Wallowa County? 

An ihOto any statd parko with ovornlght camplnq facllltio? In 
oquaro ^ 

Can you drive tho beach at Lincoln City? ,t 



What nj^lonal monument la located near tho southern bordor? 



10) In tho vlntor Would It bo wJlso to travol from Sprlhgfleld to Slotors 
on Highway 242? . 



I) 
2) 



■low far is LftOi^ande from Kugono by paved highway? 



How far tiom La OrAnds to Bugono by alr7 
map . ) 



(Use tha acalQ on your 



3) Find tho dlatancos to Cll^ In tho tablo balow. 







Add if\umb9»'a <3iv«« 
on hi^jhw^Ya (Uatt ihe 


U^e <x ?i+r»*\5 and 


b«yx<i to &u\rnQ 




— h. 




Corvo.Ui& Vo 









4) 

6) 

7) 

0) 

9) 
10) 

II) 
12) 
13) 



How many miles long lo tho oouthotn boundary of Orogon? 

Lle^ t;ho-«t^%o-p<^rKe -within -li -mil*© -of -Redmond. 

What lo tho alrlino diotanoQ from Urooklngs to Astoria? 
What la tho distance Along Highway loi? ^„__ 

Dotormino which .routs is ohortori Ontario -jDurns - Uond or 
Ont<krlo - John Day - Redmond - Dend. ' 



F\nd tho dlatanc9 up tho Roguo River from Oold Doach to Agnoa. 

Lake Owyho<> near Ontario hag a porimotor of ml loo. 

rind tho dlfforonco in olovat Ion. botweon Klamath Falls and 
Ashland. 

Con you find two towno whoso dlfforonco In olcvatlon lo tho samo 

aa tho air dlotanoo botwoen thorn? - . ^.^^^.^^^^.^^ 

ox^I^lo, Solo is 142 foot low«*r than Lootlno and 142 iuiloo away. 

What lo tho largest lako in Oregon? What is its 

coordinate soction? ^ Oao tranS(>arent gfid papor 

to Qotitaato tho area of tho labs In oquaro miles. . 

Suppose you wish to build an airport in tho conter of tho otato. 

Find and doocribo its location. 

Tho flying distanoo from the airport to Portland In tor national 

Airport will bo miles. 
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A 5ICYCLrTR.lP^ 



A person lo planning a 6-day bicycle trip. Tho routo will bo an 
foXlovoi 

FIHST DAYS Suqono to Floronc^ to NQW}>ort 

SECOND OAYi Newport to A&t^ria « 

THIRD DAY: Astoria .to Portland on Hwy. 30 

FOURTH UAYi Portland to Madrap on Hwy. 26 

'FIFTH DAYt Madraa to tho Jur^ctlon of Hwy. 97 and Itwy; 50 

aiXTH DAY J Tho function back to Eugene " ' ^ 

Daaod on tho information related to this routo, answor the following 
quest lono'i * . 

I. 

2. 

3, 

4. 

3. 



Could this person be you? ^ 

What will bo the farthost dlatanco for ono day? 

What will bo the shortest distonco for onO day? 

Wliat will bo tho total dlstartfco for tho trip? _ _ 

What will bo tho Average dlAtanco for ogo day? 

6. If you could mAlntdln this paoo, could you bicycle from Buaono to 
NOW York City in 37 day^? 

7.. BKplaln your answor to Question 6. 




SEE THE SIGHTS 



Students ,can bo glvon an amount of monoy, $500 apioco, and told 
to doslgn a vacation trip lasting from 4 days to two wooka. Travol 
broehuroa, nwtel guides, slght-sooing fliers, and road maps can help 
them choose a destination and pl^in a routo. During each class period 
the studont can' rocord tho diotanoo and oxponsos incurred for one day*o 
loutney of tho trip on a log sheet. v 



odometer rwGuding 



^v^^Sh of day 



miles drivfi'V^ 



nnpV> -for <lCJLY — 

dviviirt^ time ^ 

Amount of rrjonffy 
at bcginn^«^g 

of day - -. 



'HUvniahcd 



Awouni of wov»«y 
lef ^ <K^ «vid 
of 

FOR DAY 




Gevoretl iitudontfi may a()n\d» tq travol togothe): and pool thoit I'^^soui^co^^ 
"Hazhid" cairds Oan be provided to give tho students practioo in plonning 
Ahead and budg«itihg for the ut^expoctod. Eatoh day tbfe student draws a 
toftrd that might eau«« him/har to have a fldt tire, find $20, pay a 
traftio violation, lose a walle^t in a toittaur'ani, ©to.. Studontti, nhouid 
also budg«t enough m<>n0y to return home from tho vacation. At thd ead 
of the trip students pould give a written or OJfai aoGount of their " 
vooation to tho olaso. 

thl« activity eould bo deval^p^d a«t a iong-rahg<s olaaa aad/or individual 
projftot, A csontftipit ^aouid bo mado botHeon groups of studofttfi, the Winner 
<^©ing th^ group who t^k tho "boot*' trip for tho monoy. 

Aa an introduotory or final activity, invito a travel agont to spoak 
\ The gatAd ^MiiX« Hor^os" by Pavkor Brothers is a nioa oxteu&ion. 
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P>srcent8 are a very useful way to 
convey information^ The graphics and 
percents at the r^^ht toll us quickly 
that the United States has a vary amall . 
part of the world *s population^ but uses 
almost half of the world resources* 
Substituting percent for actual data gives 
u8 a much more efficient way of making 
comparisons. Besides being a convenient 
way of conveying and comparing informatioh, 
per cents are constantly being quoted by 
newspapers, news announcers and busine'^ses 
as rates of discount or increase. 

I clubs oct iao%,ofr I rywdea. 
\g r>af it -for us / 



POPULATION 




WORLD'S 
RESOURCES 

USG.t> 




IS UNCLE SAM A GLUTTON? 

The U.S.; with only 5.7% of the 
world populati^on, consumla A0% of 
the resources the world uses in a 
year. If all other peoples were 
raised to our standard of living » 
the known resources of the world 
would be exhausted in decades. 





Banks advertise their Interest rates and 
stores promote sales with "X% off." Many 
important questions come out of the per--* 
cents we confront daily. With the cost 
of living rising as it ha8> will that 10% 
raise make your salary worth as much as 
last year's? Would you be money ahead by 
borrowing money for one month r,ather than 
taking money from a savings account and - 
losing a quarter's interest? 



Many students acquire notions about 
jercent before they formally study it in 
school. They hear about a 50%. chance of 
rain> and many can even compute a 15% tip 
at a restaurant. Before beginning a unit 
on percent, why not have an informal dis- 
cuss ion with students to^ see how extensive 
their intuitive grasp of parcenta is? Can 
they compute a tip? Wliat does 10% chance 
of rain mean? 100% chance? Wliat does 100% 
mean? Can anything be- over 100%? 



K off cto^n'-f- ma!xn 
oudom ihii^ until yo^ 
-know wMt peroait-thet^ 
tftjc^isoi on m "the first 
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PERCENT SENSE 

When teaching percent we ten4 to rush tox,;ard fraction, declnml or proport-l< 
computation. Students move the decimal point two places, then multiply or divide 
without knowing whether their ansx^er la sensible^r whether they could have solved 
the exercise in their heads. There are activities i,;hich can help students focus on 
understanding percent without riVerting to decimals, fractions or proportions. -In ^ 
this resource we have placed such activities under the topic Percent Sense. Pages 
from the Percent Sense section" can supplement th^ learning of percent in many ways; 
they are not intended to be taught first in an cases. You might choose to use some 

0 

ot these activities after percent has 



!•» RtD Apfiiff rca tvUU iOO Amis is ISI nro Ar»'us 



eca loo 

QmMf too 

raaxAQt ioo> AND 




HRlTf tACM ot iMSt AS A PffKtNl 



a) 50 day 4 "out Of 100 nA\% 

n) 6S€ fORPARJD 10 IQOC 9 

C) t|0 CH PCIl IQO CH 

d) I? DiONP^ FOR Ev(nv 1(K} pionr 

6> 1 KOTTtN APPLE (VlftV 100 V'Cl^I^ 

P) /S SttAOtD SOUAOL^ COftPAKrU !u 100 SQUARtS 

Q) &5 PRO&Lirs CORRll.! ( tvtHy lOQ ><RoDLtn& 

h) 'JH Y(5 VOHl PIR 1(K1 

l> 21 onitH ^AAA roR Evtnv 100 car's 

j) 8 HItSPCUtD »fORD) OUT m 100 ROfiD% 



been introduced as a ratio or rational 
number. Some of the specific ideas 

r 

Stressed in this 8ecti6n are discussed 
below. 

vPercent Means Per Hundred 

Percent is closely tied to the vord 
hundred. Here are some typical state- 
ments included in introductions or defi- 
nitions of percent. 

{ 

^jx) Percent; by the hundred; in* 
the hundred. 

b) A special ratio which compares 
a number to 100 ij? called a 
percent. 

c) It is reasonable for students 
to think of 5% as meaning 5 
for every hundred. 

d) ...percent means per hundred. 
Thus, 61% means 61 per hundred. 

l^l^;^v^Vyd^y . phrases shown in the above student page can be used in building the 

concepts of percent. If 25 for every 100 can be written as 25% and if there are 25 

seniors for evety 100 students, then 25% of the students are seniors. Hundred grids 

of various sizes and shapes can be used to represent the 100 part of percent. A 

pattern of square© can be s|iown aside from, the 100 grid, and students may be asked, 

"What percent of the reference grid Is shown by the design?" Since the design is 

made of "20 squares and the grid has 100 



o&Ycninf tM.u or lutu niiuAiioNS in other ways. 

40 OLUl HApOLES. 100 HARDll* \U ALL 

4 > 'SO POODLi). 100 POODliS tN AU 

H) is IU1N(SF> 100 PEOPLC ill All, 

h) 80 connECT ANSwcnSr.lOO ouisttoN) in mi 

O) SS DOLLARl. 100 DOUAnS IH AU. 

p) S'lRtea D[Ao. 100 inits in Aii 



/ 




% of 



squares, the design is 20% of 100. thl^ 
suggestion and other such ideas are de~ 
, ve^-oped in the classroom materials. 
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Queatlous based on the idea of 100 should bo answered and \jnderstood before 
going to moro complicated work with percent. The a^called three typos of percent 
problems may he Included. 



a) 17% of 100 « _ b) 80 \q % of 100 c) 21 is 21% of 

d) 32 is what percent of 100? e) Wiat la 57% of 100? 

f) Sam answered 67% of the questions correctly. If he answered 67 questions 
right, how many- questions were therfe? 



Exercises like these require no computatlot^^ but they do focus on the close 
relationship of percent to 100 and on word phrases which are used to relate pairs 
of quantities and percent.' Later these phrases will be used in more complicated 
settings. 

But 100% 13 Everything ! * * 

. Students often think the idea of 150% is absurd, since 100% of something is 
all there la. Perhaps we encourage their objections by overconcentratlon on 
phrases like "20 out of 100" and diagrams like the one shown 
at the right. It seems ridiculous to say "150 out of 100," 
and how could we shade 150% of the squares? To avoid this 
problem the phra8e.s "for every 100, per hundred or compared 
to 100" cou\d be used instead of "out of 100.""" Percents 
over 100 can be used when introducing percents — not reserved 
for later. The reference 100-grid can be kept to the side 

and various percents of the grid shown. A discussion *of this approach is given 
in Percent Introduction with Transparenoiee . 




20% of the square 
is shaded 



R 



A5% of'R 



150% of R 
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Number patterna can be used to make perconte over 100 
plauaible* A sequence of exercises leading to percents 

greater than 100 can be given. 60 ^ X of 100, 80 

of 100, 100 « % of 100, 120 - % of 

100, Thosa students who understand whep 
a glass is 100% full can be asked, "How 
full is a glass of raounded-up slushes or 
ice cream?*' 

There is an important Idea about 
percent which sounds .very much lilce, "But 
100% is everything!" The combined parts 
of a whole are 100% of the whole • Tine 
page at the right addresses, these ideas 
and is a good readiness activity for 
making percent circle graphs. If 25% of 
the money is spent, 75% is lefit, (A' 
question for discussion is, "If 25% of 
the monfey is spent, is there any left 
over? Can you think of' any cases vhere 
125% of the available money was spent?) 
ILY ou Kno\yiO%,You Know a Lo t! . 

If an item is advertised at 10% off for a $12 savings .and later it is marked 25% 
off the original prlc?^, what is the dollar savings'' for the new discount? The computa- 
tion and method--oriented- person might ^^/rit^: ^^^^^^W^ 
10% of y $12, so (by the proportion methodX* 
Now^lOy - 100 X 12, so y,«^ '^^ -'120 






1 














5d% 




RED 


50% 
10% 
















N<rr OoiOR)£b 
















^% 










27% 


















. ... 











.. it.««« ili.t* 9«»t)(t* h«r, ■«n«|(,U cla %,„ tl « «ci t 1 1.( 






.25% of y «>■ 25% of 120 and - 



r 



lOOz » 25 X 120, so z « 



10 
25 ^ z 
100 " 120 
1 30 

■^5" X mr 



1 



30 



A person using his percent sense 'can reason like this 

O o 



10% of the price was $12. 
20% of the price is tw*lc© as much or $24, 
5% of the price is half aa much ok $6, 
$24 + ^6 « $30. 
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nv« computations required for the firot type of Holutton are much more complex 
than for the second type. Some people develop the ahllity to.eolvt^ problems mon- 
tally; they are fortunate. We can encoOirage more mental computation by providing 
appropriate exercises. Some questions fr^i the student page The Whole Thing are 
given .below with a way ot solving each. StudentB might find other reaaoriable ways 
to solve these. 



This IS 75 % of -the cost . 

Eadn one will- be % ihecot 

Two will be %aPi^C(^. 

The/te5taJ cx>sft is S 

«w ■iHf^ w K «w» «W a» aouM ana «>4» oatJ aw Am ttw a«* 

ITfiink: ^ 3 n 75% of the coSt. 
I is 25%. 
2is50% " 
!± is loo% M 





80% cf -the boirrels. 
Hov rmny barrels in all? 

' '4- is 80%af -the boTf^S 
I is 20% 
5 is loo% 



The strategy here is to multiply (or divide) both numbers by the same factor. 
The same idea can be developed using geometric figures. If is 50% of an object, 
what might 100% of the object look like? l^ossible an8i,;er8: ff^ or (33 ffl 
or .... Activities which Incorporate thia strategy are Peroento of Line SagmentSy 
Pin\ienti? of Pchf tanrd es ^ Finding 100% From Above, Findinfi 100% From Below ^ Peroents: 
Baoh.\zrcio and Foiixiixlo (1^ l], 3, 4) and Pcaoc-N~Order , 

Compar 1 son 

A useful part of pfi^ycent sense is knowing how N% of A compares with A. Is 
N% of A less than, great^than or equal to A? When a student computes 85% of 
20 and obtains 170, his percent sense can catch the error if he knox^rs that 85% of 
"something" Is less- than the "eomething. " This kind of percent sense can also 
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bo used to catch keypunah mistakes on 
a calculator. The skill-building pagej 
shown at the right includes comparing | 
a percent of a number to the number , 
and it alao asks the student to compare^ 
numbers like 50% of 80 to 25% of 80 or 
120% of 90 to 120% of' 70, How do the 
values compare when the base number is 
kept the same and the percent is changed? 
How do t^xey compare when the percent Is 
kept the same and the base number 
changed? Other pages covering this 
concept are A Sign of the Tunes y 
Knomous Kstimatey Love Is Wwre You 
Firui It and Stnile. 



Pe^rc ents Backwards and F orwards 

On the student page Percents: Bacfk- 
wards and Foriinrds 1 students detexinine 
the percent one geomet^ric shape is of 
another. When A Is 20% of^tJ, & Is 500% 
of A.' The completed table jfrom this 
student page is sho\^m at th^: right. What 
is the^relationship between the two 
columns of percent? Students being 
introduced to percents might notice that 
as the percents Increase on tl^e left, 
they decrease on the right. /A more ad- 
vanced class whichVan chang^ the percents * 
to decimals could discover fclh^t the pro-- 
duct of the two decimals is lalways l.OOOO. 



VW ©AT 

m ^PLf A DAV KtCPS m. DOaOR AWAY 
AW A DAY KLEINS _ _ L AWAY 



It 1 I 4 9 % a to 



A < 



in« ,«f <ti 

.'t ii 

^9l «)t 10 

^^ of i.tt) 

lot .«f ^0 

1001 .«r ti 



41} 

16U 



> 



B 



..r tit 

JM «0 

ti\ ul tl)0 

U .>f ^o 
iQUt or 

t% .it ioo 



41' 



A i^-_JSoF6 

liri!..l.Mi W'Ur '■' 1 1 iniU>M»j!i 
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50 
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IOO 
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200 


50 
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PERCENT AS RATIOS 

How would a student find 5% of 400? If he had been told 5;^^ means 5 for 
every huiidrod, he might reason that thoro are- 4 hundreds In pOO and then multiply 
4 X 5 to find 20. TlUa contrasts to the decimal method ofdlviding the percent 
number by 100 and then multiplying times 400. liven though\ percents were histori- 
cally developed as another form for fractions and decimals, the treatment of per- 

At 

cent as a ratio Is desirable and mathematically aound. If a percent Is written 
as a ratio (a pair of numbers) as shown 



at the rlghjL^ both numbers can be 
multiplied or divided by the same mtm- 
ber> and the Hame percent number can be 
used to relate the new pair of numbe^rs. 
Approximation can also be used with 
percents or ratios. The exercise below 
Is from That's ''About'' lihjht. 



^0% MEAKIS 
^75 Foe tVERY tOO 75%^ OP 100 IS , 



DIVIDE BV 2& 
'3 FOR CVCRY ^ 

•15 FOR EVERY 



75% or 4 IS 3, 



30 rOI^ EVERY 



75% 'OF 

75% OF . 



15 15, 
IS 



WVa MCANJS 

OMDE BY II \ 11 ro^ \00 " 

""ABOUT 1 FOR. EVCRY 9 

^oo«ABOUT T FOR EV£:RY G3 

[MULTIR^T^j' 14 FORFVEief. 

7 



\ I % OF 100 IS _ 
II % or 9 IS ABOUT _ 
II % or 83 15 ABOUT _ 
n%,or 15 ABODT. 



In late middle school the treatment of percents as ratios can be supplemented 

by the use of formal proportions for solving percent problems. A proportion is 

a statement of e.quality of two ratios, l^nlen using proportions to solve percent ^ 

problems, the ratios are usually written in fraction form. Instead of writing 30% 

as 30 for, every 100. we write it as To find 30% of 40 we need only to find 

the missing term in the proportion 30:100 « A:40 or in fraction form ^ -A. • 
Mi . 100 40' 

Using cross-products we have 30 x 40 « lOOA or 1200 - lOOA and A ^ 12. Some 

basic properties of equality -are applied in such a solution, but thip is often less 

difficult for students then the- traditional decimal methods. Students need to 

know that^ they, can multiply or divide both sides of an equation by a nonzero number 

and that equality Is reversible (4 - A~-.^A - 4). Some preliminary work with 

simple equations like 10 3A would be beneficial. 
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The proporUon metl)od unifies the three typea of p^ent problems to the 
problem of finding the mleslng term of a proportion, llie student still have 

the taok of decnling how the numbers in the problems relate so that & correct pro- 
portion can be written. See Solving Percent ExePcnlaes by the Proportion Method 
for more ideas on this. Below are three word problems and their proportion 
, / solutions. Students will probably use more steps in solving the proportions. 



a) A sale advertises 15% off, 

Hou muah is saved on a $10 shirt? 



15 X 10 « lOOA 
A 

answer: $1.50 



150 
.100 



A aoi' uaa bought for $3000 but 
is nc^ worth only $1800, l^iat 
peraent of the original price 
is the current value? 



N 



1800 
3000 



100 

3000N « 100 X 1800 
180000 



N •« 

3000 

answer: 60% 



60 



o) A tent is marked 80% of the 
oin-ginal price. What was the 
original prn-oe if it aoste $96 
xiow? 



80 



icq B 

80B ^ 100 X 96 
9600 



B « 



120 



80 

answer J ' $120 



Of course, there are other percent problems which do not fit into the three 
basic typp^ of problems. Two such pro'blems are given below. 



a) '25% of the otasa is done 
with their work, I'/hat 
percent of the class is 
not done? 



b) A car ukxe bought for $3000- 
and is worth $2100 a' year 
later, wHat was the 
percent of depreciation? 



No proportion Is needed here, but it 
is nec'essary to have a good under- 
standing of percent to see that 75% 
of the class is not done. The stu- 
dent page Help\ in Percent Sense 
covers this concept. 

This is a 2-8 tep problem » a variation 
of the car problem above. It must be 
:seen that subtraction is rieceseary. * 



$3000 - $2100 « $900 or ^ 



900 



100 3000 
answer ; 30% 



so N s 30 



2100 „ ^ 

so M ^ 70% 

100% - 70% ^ 30% 
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n»e Khistio PaY\*c.nt Ai>pvoximator Kxtcnded and the Grid Percent CalauZator- In 

the section on Solving Percent Problems both use proportions to solve percent 

20 X 

exercises. To find 20% of 60 the proportion ~ « -~ would bo used. Solving the 
proportion glv^s x « 12. Can you see how the calculators below relate the numbers 
12, 60, 20 and 100? 



6 



V 



so 



HO 



lo 
















50 




TO 




BO 


— \A 




— 1 — 


lOO 





. . I ( I • I ' I ' I ' I 



,60 N 



/0% \ i?0%/ SO% *m 50%, OC^o 7C^ eq% %)^\/oC%' /: 
,t I nJ ^ /l^J l-.A . X . J t . . I . J... ■ I,. ,. t- J. ..L. ■ J-....l^ J„.,/.l,...X.J.-.^.l....J-..,.- 




ELASTIC PCRCeWT APPfJOXlMATOe 



-\; - J - - 



■ — ■ — — i — — „ . , , , a 0/ 

)0 ^ 3o ^/o 50 kO . JO yo 90 /OO 

GRID PCeCCUT C/\LCULATOe 



PERCENTS .AS RATIONAL NUMBERS v 

Most of us learned aboiyt percents through fractions and decimals.^ 25% means 

.0A6\ 



j§or .25 and 4.6% 



46 



1000 



The rule for changing a percent tof a decimal is, "Move the decimal point two 
places to the left and drop the and for changing a decimal to a percent, "Move 
the decimal point two places to the right and add the %." Now, if all the computa- 
tion with decimals is clear, a percent exercise reduces to a decimal computatioji. 
The understanding of percents as decimals is useful when using a calculator. Tlie 
percent key on a calculator usually moves the decimal point two places to \:he left. 
To enter 35.7% push S , (H , Q , [T| then g] . The calculator v^llLl read 
• 357, The question "What percent of 80 is 50?" translates to N x 80 ■= 50 or N *» 
50 i 80. A calculator will give 50 * 80 as .625000.* This number must then be 
changed to a. percent: .625000'»— ^62.5%. 
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To change a percent to u fraction, we write the percent number over 100 and drop 
the percent sign. Changing a fraction <o a percent is not so slmplo. We usually 
convert- the fraction to a decimal (| .667) and then to a percent (66.7%). 

Knowing the fraction equivalent" for certain percents ia very helpful. If 25% 
is exchanged for the fraction ^ and approximation is vised » the question 23% of 83 
is __L. becomes an easier mental exercise; 25% of 83 « of 84 » 21. 

We can help students learn the decima;<'^d fr^tion equivalents for percents 
with manipulatlves, 100-grlda, number lines and varlLua sklll-bulldlng activities. 
See the classroom act^lties The Percent Bar Sheets HalleliQah J 'vq Been Converted, 



^'^.P.ip^s 'Portent 1 md Fi^ao Harm. -y Per a£nt 2. 



\ 
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SOLVING PJERCENT PROBLEMS ;* 

Word problema involving percent are usually confusing to students. They can 
work a aeries of problema when an example is given and the probl^s are of the same 
type as the example, but when word problems of different types arevmlxed, they can't 
decide what operation or proportion to use. If we encourage students to spend time 
understanding the problems before manipulating the gi^en numbers to find "answers," 
their ability to solve problems might improve. 

Suggested Activities • ' . 

1. Put two simple percent word prob- 
lems on the board or overhead. Ask the 



(x) 50 math problema. Got 90% 
oovr&at. Bow many oorreot? 



students if the problems could be worked 
'N^in the same way or not. , The, problems (a) 
and (b) at the right coyl^l both be solved 
by taking the given percent of the given 
number. 

Now add a few more simple problems 
like (c), (d) and (e) as shown. Ask if 
any of these can be solved like problems 
(a) and (b). Some students might pick 
problem (d) but notice the' extra step in 

(d) ; subtraction Is also involved. 
Are any two of the new problems 

solved in the same way? Yes. (c) and 

(e) are both solved by f inding what per-: 
cent one giv«n number is of the other. 



b) 30 cjirls. 20% ara blond. 
How many are blond? 



V 



o) Played 10 games. Won 6. What 
percent of the games were won? 



d) Regular price $9. Sale is 20% 
off, I'/hat is the sale prioe? 



e) 40 trading oarda, 12" are base- 
ball aarde. What percent are 
baeeball cards? 
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2, After comparing and discussing problems of V^rtovyi typen and comploxJLly , 
students oan be asked to match problems which would be worked In the same way. There 
ax^ 5 types of percent problems given below; two ofvi^^ch type. Each problem on the 
left can be matched with one on the right. This is not an Introductory, activity— it 
is necessary that stvidentb have previously solved and discussed each of these kinds 
of problems. l\fhether students have learned to solve percent problems with the pro- 
portion method or by changing the percent to a decimal or fraction should not affect 
their matching of the problems. To keep confusion to a minimum you could sort the 
problems in^o 2 groups with 3 types per group. The "matches" are given below. 



a* 



h. 



c. 



d. 



e. 



f . 



If the annua^l interest rate is 7%> 
find a yearns interest on $1200* 



Chris spent A0% of her savings for 
a bike. If the bike cost $60.00, 
how much was ii^;^er savings before 
she bought the bike? 



A school has 5500 books, are 
being used. How nmny are not 
being used? 



A city has 12,000 people. Its 
population is expected to increase 
15% in 10 years. What is its 
expected population in 10 years? 



There, are 30 teachers for a Junior 
hlgh^ 18 are women • l^rtiat percent 
of the. teachers are women? 



A radt.0 was originally $60. Its 
reduced price is $A8. What is the 
percent of the reduction? 



1. 



Jon toolC* $8 to the fair and 
came home with $3. Wtiat 
percent of his money did he 
spend? 

A class has 30 students* 
55% are gfrls. How many 
are boys? 

A bibyslttA receives a 
10% raise. He was making 
80c an hour. How much 
does he make per hour now? 

A basketball te^m won 60% 
of its games. If 12 games 
were won> how many were 
played? 

A record is regularly 
$5.98. It is on sale at 
15% off. How much is saved 
by buy-ing ^It on sale? 

Jtay was gl^en 8 problems 
for homework. He got 6 
problems right. . What 
percent of the problems 
were right? 



Match a to 5,, b to 4, c to 2, d to 3, e to 6 and f to 1. 
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percent: percent sense 



tVoe 

Ik REFKRENCjS SET 

2. "PERCENT %:ANS" 

3. SMILE! * ' 

^. UNUSUAL LOO GRIDS 7 I 

5. UNUSU^ 100 GRIBS - II 

6. KILL IT UP! 

7. THE SIGN OF % 

8. GUESS AND CHECK 

9. TRANSPARENT 100 GRIDS 

10. THE TRANSPARICNT HUNDRED 

11, HELP! I 



12. STICKING TOGETHER WITH 

PERCENTS 

13. YOUR BODY PERCENTS 
PERCENTS IN YOUR CLASSROOM 

14. DOLLAR$ AND PER(;:ENTS 1 



15. DOLLAR? AND PERcENTS 2 



OBJECTIVE " 

REFERENCE SET OF 100* 
WORD PHRASES 
•BERCENT SENSE 



REFERENCE SET OF 100 
,GRID MODEL 

Rl-KERENCE SET OF 100 

REFERENCE SET OF 100 
GRID MpDEL 
$ 

REFERENCE SET OF 100 
SET MODEL 

REFERI-^NCE SET OF 100 
GRID MODEL 



REFERENCE SET OF 100* 
GRID MODEL 

REFERENCE SET OF 100 
GRID MODEL 

REFERENCE SET OF' 100* 
GRID MODEL 

REFERENCE SET OF 100* 
NU^tBER LINE MODEL 

» 

REFERENCE SET OF 100* 
MONEY MODEL 

REFERENCE SET OF 100* 
MONEY MODEL 



TYPE 

TRANSPARENCY 
DISCUSSION 

TRANSPAREtJCY 
BULLETIN BOARD 

' PAI>ER & PENCIL 

pum-E 

TRANSPARENCY 
PAPER & PENCIL 



PAPER & PENCIL 
GAME 

PAPER & PENCIL 

I 

PAI>ER & PENCIL 

TRANSPARENCY 
PAPJ5R & PENCIL 

PAPER & PENCIL 

ACTIVITY CARD 
TRANSPARENCY • 

ACTIVITY 



PAPER & PENCIL 
TRANSPARENCY 

PAPER & PE&qiL 



^Indicates percents greater than 100% are used on the page, 
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TITLE • 

16. PERCENT WITH CUBES 

17. THE PERCENT" PAINTER 

18. HUNDREDS BOAJ^) ^ERCENT 

19. PERCENT WITH RODS & ' 

JSQUARES I _ 

20. ^ PERCENT WITH RODS & 

METRES - I . 

21. ELASTIC PERCENT 

APPROXIMATOR \ 

22. PERCENTS OF LINE\SEGMENTS 

23. ACTIVITY CARDS - INUMBER 

LINE 

24. PERCENTING: LINE SEGMENTS 



25. STRINGING ALONG WITH V 
PERCENTS \ 



26. PERCENTS OF RECTANGLES 



27. RECTANGLE PERCENT5 



28. PERCENTS OF AN ORANGE 
ROD 

29.. PERCENTS: BACKWARDS. 
AND FORWARDS 1 

30. PERCENTS: BACKWARDS 
' ' AND.FbRWARDS 2 

31. PERCWS: BACKWARDS . 

AND rXDRWARDS 3 



OBJECTIVE 

REFJERENCE SET OF 100* 

SET mmL 

REFERENCE SET OF 100 
SET MODEL . 

REFERENCE SET OF 100 
SET MODEL 

REFERENCE SET OF 100 
GRID MODEL 
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NUMBER LINE CONCEPTS 



reference set of 100 
nOmber line model 

reference set of 100* 
number line model 

area model* 



AREA MODEL* 



REFERENCE SET OF 400* 
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MANIPULATIVE 
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MANIPULATIVE 

r 
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MANIPULATIVE 
MANIPULATIVE 




MANIPULATIV]^ 



MANIPULATIVE 



CHALKBOARD 
TRANSPARENCY 
P^ER & PENCIL 

MANIPULATIVE 



PAPER & PENCIL 



MANIPULATIVE 



PAPER & PENCIL 
CHALKBOARD 

TRANSPARENCY ' 
PAPER & PENCIL 

MANIPULATIVE 



PAPER & PENCIL 
TRANSPARENCY . 
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TRANSPARENCY 

PAPER & PENCIL 
TRANSPARENCY 



*Indlcat@s "pej?cencs greater than 100% are used on the page 
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Prepared transparencies are a convenient means for an Introduction to percent, 
Tlio 8ame transparencies can provide a review of the basics of percent. The trans- 
parencies that follow and tlie suggestions below can be used for tills Introduction, ' 



Teacher S trategy 

Tell students that percents are easiest to understand when tliey are based on 
a reference set of 100. Write REFERKNCE SET on the board (or overliead) and say 
that this reference set might be the number 100, 100 squares, 100 pennies, or 100 
centimetres, or any other convenient set. 



Squar e Gri d T ratisp arency 

Use the first transparency, showing only the 10 x 10 grid. Talk about a 
10 X 10 array as a convenient (but not the only) way of arranging 100 little 
squares. This 10 x 10 grid will be the reference set (which weMl call R) for 
this transparency. Uncover the entire top row. Tell the class that each of the 
figures Is a Certain percent of the Reference Sat R, Write "20% of R'' under the 
first figure and ask the students to raise their hands if they know what should 
be written under the next figure. 

Students then volunteer phrases to place under the remaining figures in the 
top row. Ask them to describe what 50%, 60%, 90% Q,f R looks like. At this point 
discuss counting the squares to determine the percent of R 8ho\^m. Emphasize that 
when the reference set (R) is 100 objects, N% of R is N of the objects. 

Ask them if they know what 100%, 120%, and 200% of R looks like. . Have stu- 
dents look at the second row and discuss and label each x)f the figures. The last 
problem brings out different arrangements of 20% of R, Emphasize that 20% of R 
is less than R, 100% of R is the same as R, and 120% of R is greater than R. 

The third and then fourth rows of figures can then be uncovered and labeled 
Xyfith percents of R, 



Lln^» Segment and Dollar Transpa rency 



To give students other models for percent look at the line segment and dollar 
transparency. Ask students to describe how to draw N% of the line segment R for 
various values of N (see transparency). 



Other Grids Trans parency 

Look at the unusual 100 grids briefly to reinforce the idea that the reference, 
set of 100 could be things other than squares, line segments, or pennies. 



er|c 



— I 



REFEREMCE SET (paqe 
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'^iRENOE SET (PAGE 3) 
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15 RED APPLES EflEJVm IOO aPPLES IS 15% RED APPLES. 
15 BOYS EAR EVERY 100 STUDENTS IS 15% BOYS. 




OTHER PHRASES U3CD 
FOR PERCENT ARE 
££R lOO 

£OS_£a£H lOO, AMD 
gOMPAROUQ 100. 




WRITE EACH OF THESE AS A PERCENT. 



a) 30 DAYS OUT OF 100 DAYS 

B) 55^ COMPARED TO 100<: 

C) , ^0 CM PER 100 CM 

D) 12 BLONDS FOR EVERY 100 PEOPLE 

E) 1 ROTTEN APPLE FOR EVERY 100 APPLES 

73 Shaded squares compared to 100 squares 

g) 83 problems correct for every 100 problems 

h) 98 yes votes per 100 votES 

l ) 21 GREEN cars, FOR EVERY 100 CARS 
j) 8 misspelled words out of 100 WORDS 
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describe each of these situations in other ways> 



k) 
l) 
m) 
n) 

0) 

p) 



^0 blue marbles, 100 marbles in all 
30 'POODLES, 100 poodles in all 

15 CHINESE, 100 people IN -ALL ^ 

80 correct answers, 100 questions in ALL 

55 DOLLyOkRS, 100 DOLLARS IN ALL 

8 trees dead, 100 trees in all 



3G2 
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1. 30 % of R is 

2. 85 % of R 75 

3. /Oq % of R /s 
V. /SO of R /s 

5. /3 % of R is 

6. 225 /o of R /5 

7. of,R 

8 5<?£»% of R/s 
9. 6^^%ofR /5 

/a 101% cf R/5 



/ 6 




less jpii j 
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UNUSUAL 100 GRIDS - 11 

What percent of tho hexagons are: 
a) ? % • 

b) 
c) 

d) ^ 

on all 6 sides? 
on only 4 s4des? 

? 

I . «=™ 





e) touching a 
f ) touching a 






What percent of the triangles look like: 





% * 


b) ? „ 








d) Z\ ? 


% 



up 1 t i.^li ^ loss 
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FILL IT UP! 



Needed: 2 to 4 players 
Garaa grids 

3 dice marked as follows: 



//I marked 
//2 marked 
//3 marked 



X%y 3% y 7%^ 
18%, 21%, 33% 

2%, 4%, 
19%, 27%, 30% 

5%, 9%, 20%, 
13%, 6%, 12% 




!'i'i;ri \T 




Rules : 

Egich player selects 
a grid to fill up. 

Each player r<^.l8 
ill die. Highest 
percent goes first. 

Each player rolls 
all dice and 
selects one 
amount to shade 
on his grid. 

If all amounrs are - 
too large, no part 
may ba shaded. 

Winner is the first 
player to exactly 
fill his grid. 



r,t t. ^ i II. Pi* 
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In each problem the REFERENCE SET (R) Is the large square. 

First, approximate the percent of R that is shaded. Then, using the transparent 
100 grid, find the exact percent of R that is shaded. 




Guess : 
Exact : 



• « « « « « * 

• • ♦ ,Q • * • 

• • • 

*• • • • J» ♦ ♦ " 



% of R shaded . Guess: 
% of R shaded Exact: 



% of R shaded 
% of K shaded 



4 Vl % 




Guess : 
Exact ; 



% of R shaded 
% of R shaded 




of R shaded 



Guess; 
Exact J 



• * 1 • • 

_ • • • . 

• * • ' • • , 



:5 




% of R shaded Guess: 
% of R shaded Exact: 



% of R shaded 
% of R shaded 
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On how many of problems 
1-6 was the % you 
guessed within 5 of 
the esj^ct %? 



This blob has about 
the ^arne area as the 
i"eference sets- 
above . Approximate 
the percent of^ the 
blob that in s\aded. 
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lOO &RID 
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THE TRANSPARENT HUNDRED 

. ! I I I. . I n . j » . i I . ' ; M hi'.) > I . . ! . 



III.- I M ' ! * ' I I ! I • * . 



D GRID, 



GUESS WHAT PERCENT OF THE HUNDRED 
GRID EACH SHAPE BELOW REPRESENTS, 
WRITE YOUR GUESS INSIDE THE SHAPE 
THEN USE THE TRANSPARENT 100 GRID 
TO FIND THE ACTU^ PERCENT. 



< 




V 



ViM ii-;. I'oi' »'X.iinplt , n.^c tl\r ( iM S A and T. Vlmi t lit' 

(. iijl 111'.' l\^tUMi-. 1^ 1„ u\i\ I! iivo <:pul..iiui'd within L, 
i , nut \ » » 1 spv t.l i.v»* ! •-'.) Tor o.\.MU|.»l r , d. i nd t.h^' l .i I 

\^ i'Oi d ih» Mm) riid Lh.n. lhi>: s«MU-*Mri' j i -p i ».':Jon I s ; 
nil. t'\r f.d t' Ai r. (>VSo ) lUwr^ HtiuirxUH l. imi rnori*" wordu 
nui sonrr-nrTTT: vou:Xll ..ijh* porctMil: of f lu* 10{) vj i 4 
th.U oa. !t t'«*p}'t^s'^.MU:'-; . ~" "^V" — ; 
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SO i:ir©3> 

erf coufYflOg ! I 
need cKn easier 



■3 



Solve these prohlems. Try to find the easy way. 




i 






_% is shaded 
% Is not shaded 



% Is shaded 
% is not shaded 



i« shnded 
% is not Hhadod 



% Is 5ihaded 



% i.B not shaded 




% of the square is shaded 
of the square is /not shaded 





IP 



Ei8 




% i8 shaded 
% li5 not shaded 



Is .shaded 
% Is. .hat 45haded 





1 




mmm\n 




















\ 
































i 






i 








m 


m. 
m 








1 


1 




































> 










an 


lip 


































■» . 











% is like 
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Jl is like 13 



% is like 



% is like 
% is like 



% is like 



S is not phaded 



% is like 
% is not Shaded 



% is like 
% is like Ii 



% is not shaded 



I have colored Q 
\ar£^Qi squares wJ+h YQd^ 
'ay\ci ye!/ow p<encits. Some 
of the s<^uaVes . (xys 



Fill in Ihe percen+s 
'"in the chavt below. Sovne' 
CQ.n be answered in 
^iffe\:en+ wo^ys^^ 

o// of 



COLOR 


























* 




15% 










0R6MSE 


10% 




25%" 


/2^ 


zM 


33.% 




^% 








30% 


/OX 


/5%: 




< 




35% 




NarO5L0RfeD 






65% 




35% 


27% 








7«r/u.PE«cew 






I .,1- J. P.»J 












/00% 



x'wb 



0/ these circle graphs have sensible percents* ^ee if you can find the 
circle with percents that are wrong, .Explain why the^e percents are impossible. 







STICKING TOGETHER WITH PERCENTS l;;:''/^^^^ ' 

r 1 ■ 1 r 1 ■ 1 1 1 : M ■ 1 1 • 
i'KRi;KN'r 



EQUIPMENT: 1 SHEET OF GRID PA^ER^ SCISSORS^ PASTE 



ACTIVITY: 



1. a) 



B) 



CUT A PIECE OF THE GRID PAPER TO 
SHOW 100% OF R. CUT A -PIECE OF 
THE GRID I^APER TO SHOW 50% OF R. 
SUTJE THE 2 PIECE? TOGETHER , HOW 
MANY SQUARES DO YOU HAVE IN ALL? _ 
WHAT PERCENT OF THE 100 SQUARES OF 
R DO YOUR 2 PIECES SHOW? 



R 



c) 

D) 

2, A) 

B) 
C) 
• D) 



ON ANOTHER PIECE OF PAPER PASTE THE 2 PIECES BESIDE EACH OTHER 
AND LABEL THIS 150%, OF R. 

THE SENTENCE BELOW SHOWS WHAT YOU HAVE BONE. 

a00% OF R +. 50% OF R - 150% of R. 



CUT A P^ECE TO SHOW 100% OF R, 
CUT A PIECE TO SHOW 35% OF R. 
HOW MANY SQUARES IN ALL? 
PASTE THE PIECES 'AND LABEL. 
WRITE A SENTENCE 10 DESCRIBE 
THIS. 



3, '4), 
B) 

c) 

D) 

\ 



\ 



tin AND PASTE 2- PIECES 
% SHOW 110% OF R. 
WRITE A SENTENCE TO 
DESCRIBE THIS, 
DO THIS AGAIN BUT DO NOT 
USE A 100% PIECE OF. R. 
WRITE A SENTENCE TO ' 
DESCRIBE THIS. 



^. a) CUT AND PASTE 2 "pTeCES 
TO SHOW 200% OF R. ^ 

B) WRIT€ a SENTENCE- TO 
DESCRIBE THIS. ' 

C) CUT AND PASTE 3 PIECES 
.TO SHOW 200% OF R. 

D) write A.$ENTENCE TO 
DESCRIBE THIS, 



on n p.iprr. I'.iss thr 
papt^r*; aroniKl •ind have 
the oth<*r .-^J^udiMUs iMke 
a"" tt.'U. oi\ the perci?nl:.s 
i^f R shown on iMu* papers « 
/Hn^ l i^tTi c<:\\ be ehecktHJ 
hy }\avinj?: eaeli >;tutlinil 
re/ui aloud his pt.M'cent • 



Xy?K\ . Acrlvltv Card/Transparency 
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VOUR SODY PERCEMTS 



\'< \ .-.••if 



a) your span 

b) your palm 



Let a metre (100 be your referonce set, 
l^iat percent of a metre Is: 

c) your little finger length 

d) your foot length (without shoes) IQ;^;;;^? 

e) your foot length (with shoes) :#(((P 

f) the distance between the centers of your eyes <3g> <3> 

g) your arm span 

h) your height Jj\^ 

i) distance around your waist 
j ) distance around your head ^.-^--..^ 
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PERCIEivJTS IM Your Qxm^ROofn 



Let a metire (100 cm) be your reference set. 

Find: - • . 

» 

a) the height of the wastepaper basket 

b) the distance across the wastepaper basket 

c) the length of the flag (or door) 
•d) the width of the flag (or door) 

e) the .width of your teacher's desk. 

f) the length of the gradebook (ot light switch plate) . /J 

g) the width of the. gradebook (or light switch plate) , 

h) the length of a piece of chalk ^ " 

i) the width of the filing cabinet (or bulletin boa5 
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% of 

In cm a ineti^e 






/ 




































PERCENT or 
1 OOLLAie 


C0IM3 

^ f 








3 half-dollars 


It 


1 quartet 




5 quarters 




1 penny 




13 dimes 




1 half-dollar 


• 


29 nickels 


• > 


1 nickel 




214 pennies 




3 nickels 




3 quarters, & dimes*, 
and 4 pennies 




4 dimes 


- .* _ ... . . _«J .M-LfU. 


6 dimes, 4 pennies, 
an4 3 quarters 




22 pennies . 




4 pennies, 3 quar-> 
. telrs, 4 6 dimes 




3 quarters 

— A....... 




2 of each coin shown 




2 half-dollars 

^- ■ ,, , 




3 of each .coin shown 


-'9 - 


2 dimes & 3 nickels 




5 of* eac^f coin ahown 


( 

J 


3 quarters and 
2 ^pennies 






— ■ , ■.■jW,.rw^r.,.»r..»....„nflr, 

f 

^..-,.„,.-.,-.- , 


6 diiTiOB and 
1 quarter 








1 half-dollar, 3 
dimes, & 1 nickel 


k J 


\.>1t-||r-.^,rn^.-LUW.ll.WP.^.M.W.T.^a.,,t.tt>L-gXl^ 

2 .. ' . 




1 of each coin shown 




O 1 


> 



r 




Show three different ways to imiko 
of a dollar. 



S\\6^ four different w.iiys to make 120% 
of a dollar. 



Wiat are thi* fewest number t5^ coins needed to nmka; 
4% Qi dollar 20% of a dollar 

55% of a dollar ; ' 



82Z of a dollar/ 



157%;of a doilar 
9S%.of. ^ dollar 



CHALLKNGE: - " ' • 

I have items to sell that cost f-rom Ic up to 99c 
A,', customer gives. me a $1 bill, l^haf is the few- 
eat number of coins I must have in the cash reg- 
ister tS give^ change to the customer resardlesa 
of what shfe buys? X'fhat is the total value of 
,^;he8e coins? 



• \ 




! \ ! 



I. 



Your ruforencc set for this activity Is 100 unit cubes. 





Bull'^ modela with these * dimens Ions (If you can). 
Waat percent of the 100 cubes do you use in eacli cast*'' 

Build models with these dimensions. 

What percent of the lOO cubes do you use in each caae? 



a) 4 cubes long, 3 cubes wide, 2 cubes high 

b) 6 cubes lohg , 5 cubtje wide, 3 cubes high 

c) 5 cubes long, 10 cubes wide, 'I cubes "high 

d) 5 cubes long, 6 cubea wide, 5 cubes "high 

e) 2 cubes long, 1 cube wide, 1 cube high 



JL 

% 




Percent of 100 cubes used 





(all dimensions 




dif fferent) 


64% 


N- • 

(^ill dimensions 




same) 


- 36% 


(two din^nsions 




the same). » 


60% 


• 


60% 


(another way) 


110% 


<• 


81% 


(all dimenslcms 




different) : V 


1% 




-i% 





dimensions of the model 


Length 




Height 






































♦ 

























My 



li 





Get 100 cubes to make each of these modele or answer the quoetlonti 
by looking at the diagrams. 

Swppose the percent painter was able to paint the entire surface, 

including the bottom, of the model. Fill in the table for each of 

th^ models t!iat you make. w , . , 

Make a model 

What percent of the cubes would have:. your own. 

MODEL A B C D 

6 iuce^i painted 
3 faces* painted 
A faces painted 

1 faces painted 

2 faces painted 

od 

0 faces' palnttul 

MODEL A 
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CUBES 



Equipment s 



Activity i 



If 



HundrGds Board or huncJirods chart 
Number tiles, 1 to 100 

Put the lYumbers in order on the board. 

Make -these charts on your paper. 
Find the percent each set of 
numbers is of the 100 numbers. 





PERCENT WITH RODS & SQUARES - I 



r ^ * J ♦ • J 



EQUIPMENT: ORANGE CUISENAIRE RODS (10 TO 15 IF POSSIBLE) 
WHITE RODS 



ACTIVITY: 



1. HOW MANY ORANGE RODS ARE 
NEEDED TO COVER THE SQUARE? 

2. HOW MANY WHITE RQDS IN AN 
ORANGE ROD? HOW MANY WHITE 
RODS ARE NEEDED TO COVER ■ 
THE SQUARE? 

3. EACH WHITE ROD COVERS WHAT 
PERCENT OF THE SQUARE? 

« 

^. EACH ORANGE ROD COVERS WHAT 
PERCENT OF THE SQUARE? 























. — ™, 
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1 





5. Cj>PY THIS CHART ON YOUR PAPER,' FILL IN THE BLANK3. 



Rods 




3 wh/te 


% 


T wh i t e 

r • 




' 5. • 15 white 




white 


35%' 


: ~=- ^ 

A 0 rang I* \ ' 




Q orange- \ 





RODS 


PERCBMT OF 
SQUARE OoueRED 


10 orange 


% 


100 white 




1 orange + 1 white 




^"'"'^ " — 

orange Q white 




T orang^ 
*f ^ white. 




* > 


L-»»...i.-...«..^..H.-,..-,.. v^^^ 
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PERCENT !HTH RODS S METRES - I 



EQUIPMENT: METRE STICK 

ORANGE -AND WHITE CUISENAIRE RODS 

> - • 

ACTIVITY: y *^ . 

1, HOW MANY ORANGE RODS ARE NEEDED TO MAKE THE LENGTH OF A METRE 
STICK? • * . • 



2. ^ .HOW MANY WHITE I^ODS IN AN ORANGE 4^0D? HOW MANY WHITE RODS Al^E 

NEEDED TO MAKE THE LENGTH OF A METRE STICK? 

3. THE LENGTH OF A WHITE ROD IS WHAT PERCENT OF A METRE? 
^. THE LENGTH OF AN ORAN^t ROD IS WHAT PERCENT OF A METPF^? 



5. MAKE THIS CHART ON YOUR PAPER. FILL IN THE BLAN'K^. 



ROD 


Percent op 


1 white , 




5 white 




10 whltt' 




37 white 




100 white 




1 orange" 




3 orange 

rimriT.riJ — :---T-r"TT-rrf.Jiirin-,ijrT-: ■nr,Ti7nrTiTricnij-iKij;---^fli£li--i i-T - 




5 orange . • 




10 orange 




15 orange 





i,.-> 



ROD 




2 o^cange 4- 5 white^ . 




7 orange + 5 white 




10 orange + 5 white 




20 orange 


















* « 




• \ 


m'. -iiia—rfrriri'T-i-r.T — -i-iT—r.T-n"-— t-- cit-t-i— - - — T 
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PERCENT 




i1 
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A piece of elastic 'or a rubber band can be niade into a percent calculator 
for approximating. 



You can uae: \ 

»v 3 

a) a 3' piece of ~" elastic (the smaller the width, the'more the 
stretch) 



b) 



1 1 

piece of a rubber band that.iQ r-" - ^r" wide 

o 2 



I II I 



Two students work together to mark the 
elastic?* (rubber band) • One stretches the 
material along the scale at the top ^ while the 
oth^r marks the divisions on the elastic (rubbei; 
band). If • the material is wi,de enough, the left ^ 
end can be labeled 0^, the middle 50%, and the 
right end 100%. Note: These labels assume that^ 
the part of the elastic with the marks i^ the 
reference set (100% quantity) . 

At this point » the students should experi- 
ment with the elastic to see that th^ jEuarks 
remain evenly spaced regardless of how much it 
is stretched. They, should be reminded that 
their answers will be approximate and that ea-ch 
segment represents 10% of the reference set 
because the reference set (100%) was divided 
into 10 equal parts. 

The next page shows examples of student 
problems. pependin|; on your students, \you may 
want to supply separate workisheets on the length, 
area, and volume concepts or include all three on 
the sa&e worksheet. It is hoped that students 
will se,a that n% of a quadrilateral with 
opposite sides congruent^ can be shown in ^wo» 
ways and that n% of a 6-sld&d polyhedron with i 
opposite faces congruent can be shown in'thr^e 
way0. * 
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Kxamplo 1: Divide thtB line segment bo the Keft-hand part reprcBcntfl ^0% of the entire 

1 Ine segment • / • - . ' ^ 



a) Place 0% on the left^-liand endpolnt* ' - ' , 

b) Stretch the elastic until 1,00% f^alls on tht? right-hand endpolnt, 

c) Mark a point to represent 40% of the line segment. 



Example 2: Divide a parallelogram so the left-^hand 4)art repres 
parallelogram. 



^\tB 75%, of the 



a) 0% on left endpolnt - 100% on -right endpolnt 

b) Approximate 7 5% and mark. 

c) Rtipeat oiv top segment, » 

d) Connect t 'points. 




Note: If the side dimension Is less than thQ length of the elastic, the elastic 
could not be used to find 75% of the parallelogram.. 

Example 3: Divide a cube so the left side shows 50% of ^ the cube- , 

a)' 0% on left endpoint -.100% on rrght endpolnt 

. b) Mark 50%. . ^ 

c) Repeat oft other edges. 

d*)» Connect polnt§. » ~ ' 

Note: SiijijLlarly the frojit 50%^. and 
the bottom 50% can be found. 




Th^se three concepts could be developed Into a series of lab actlvit;^ies using 1) 
different lengths of stt^ing for the lioe©* 2) transpareuU quadrilaterals and a 
f-elt tip pem for marking, and 3) tranaparerit commercial polyhedron models with a 
felt tip pen for ma inking i , ' / 
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In ,rt^Mtu^\c/uiOK It l^T pc'^iBlMc to bpllt an object or numb<)r (U) into, Into lOCT equal 
plecva uml by^UiUtn^*, N of Iht pltKr« dcteniilnc KX of R. Thili N roult! l>e 2^?^, I00'»., 
;OOX»or c;von ,^1'. In och«r cn*tcM U in 0ii^i&x' to «plit R into 10 equnl r>i>rt«. In' 
thcBo raRCfi^oftc part is 10?' ct R so ^f)!* of R vould 2 'yf the prtrtw,^ of K . •' v- 
would bf part© ord »o on. In still other cobor fi flplit into 2, 3. • , pi^yt?) 1h / / - 
moro hrlpfut, ' ■ . 

The BuggeatlontJ b^low apply. ihesK^ conrcptH to lin<^ eegmentB, These stiggestlonn , 
could be developed otx a blackboard, overhead, or on dittotid «lieet8, Soroo (jitudoutB »/ * 
may n^ft^d to r^wtew the number line cc^nc^ptf? covered iw Nmbar Lines I - VI}. If 
student worksheets ^are wrltttMi, the Et<wti('' Pi^iro^nt Appvojri.mdtoy'' or « prepared kuy 
i'<\\\ hi* uMi-d by the student to Chejj^k hia work, , * 

what percent one Is ct the othor. 



'.Ml*:: _^J^ 



Sol u c i St r ■ t e;.^;;^ : Split F into lO ai'p ro> llnatt'l v <wmu.1 i\:r<.', 

Kach paYt' 1« 10% of R, % of R i^; about A pavtaV. * ^^.good 

guess Is 40, ■ . 

LL^j\^*"^A^^Lii:r.".^ J^'J^'^^ ^-over perot»rts <, and ^ 100.— * 

h) Some problems van be Included v)>oro P line ^Jeg- 

»«t^nt8 do not ''^ine up'' at the left end. (See example 
below, ) 

<-War\^K fn-p' thv fltbt to Hcccf^- line 8ev;nert . 



ll. livi yi'^iwn^ ()\) Is &lve|i. The stuilent \y naked to djaw NT of the. lino ^ 
s^gpiont . i)o not expect exact mea:iureH, 

SoIutttyH So^\rc^;y; SpHc R into 10. ai pro.\tmat<»ly t.'oui>l t>nrtH. 

^-'-"^ of t*'*' parte'. ■ . • ' ';' ^ 

^'i'o]'i'i"LiJim*diJj^ilS = ^ ?^^» S^^' ^-tc. first, then, move to 251, 7 5%, 5?. Include 

100?' unci thci\ p*n-('nts ovor 100, C|^^ 

- • . . 

TTI. A linr vra*if^enr (N'^ ot" 1.) Is f\-iv*Mir Tbo Mttidei^t I )' 1 i d to <lrnw P. 

.^^liiilAyjlA^J^iL^'ii^' ^ 40?. of U Ly .2 of tiie ? eyjnents.^ohowii • 

N . ATI? of R 1h ")'of tlt'9 flef^mcntn «hov/n ♦ ' ' 

, 100 J" ofRls^of thf Hegments sho\^rf1. • 

WtHe: An alternate st^ate^v is trr determine 10% of^R and then find 100^^« 
of R. This (or t?om? oiTieV elternnt^i atxi^atep^v J^f* necesnnry wh^n 
^ 80% of R.is gf^w^^. * • • \ • . ^ . 

♦ *■ ' - 

IVob^lem . Su^^^ i one Include pUrcents ' » > 100« ^ ' 
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So U>.t ton^ St ratej^y ; Th« segment shown^ 16 30O pieces/ 

Split this in|o*^ seRmetvts, On5^ 
-M/X \ of Chow.ifi' lOO^S of. K, \ \* 



A 
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Guess and check tlho numbers for these letters* Record in a chart like this 



f 



o 



A 



B 



6^ 



p £ V 

loo 



■»■». .■. - . . Ju l 



loo 



A 
B 

C 
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ACTIVITY CARDS - NUMBER LINE (page 2) 



Can you 
show numbers 
greater than 
100 and leas 
than 10 on a 
number line? 
Try this 



Draw five lines on your paper. 

Makfe 6 and 100 on each. 

Show two nmnb<ar& on each line. 



1) X20, 5 

2) 150. 3 

3) 200, 8 



4) iqs, 1 

5) 125, 6 



Guass and check the nutnbera for the 
letters below. Record in a chart. 




ACTIVm CARDS - NUMBER Lite (page 3) 




Compare your estlvjatee with sonSteone alse*s. How well do you agree? 

Make your own line aegmente like these. Put letters on the line 
segmenta. Give them to y6ur teacher or a classmate,' ^ 




■ ' ^ Give -It to a claaamate . 

EMC , , ■ ; 387 




no 



!Iake up a hard one for your teacher! 

— * ' 



1 1 ^ij) jJ>iLwwL } ^ mktsmisimm 



NL - VII 
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LINE SEGMENTS 



f\ you civ"a.w^ 



a \>t^6 segment ihaf\V 
la 407o of +hj3 line 



/ 




5 

r -* r 

f ; 1 J 




Draw a line segment the given percent of each shown line segment (R), 
Don't expect to be exact. 



MIMT 

p 10 10 t«) .0 



70% of 



J. 



3o% of {e« 



90% of R.« 



25 % of ^^ « 



75%^of R« 



,lOO%ofRt^ ' 



X 
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PI 

1 ■ 



Equipment: String 

Scissors 



1 1 



< i ' . < ' 



Activity: 1) Cut a piece of string as long as the line segment Helow. 
the line segment. Call this string R. 



Lay it on 



2) Cut pieces of string so that their^lengths are about the following 
percents of R. Put each piece of string next to its percent. 











20 % R ^ 


r 






aoYo of R - 






* 


100% of e« 

• 








I50% of R « 




/ 


•» 

• 
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3) Write the answers on your paper: 
'a) Which string is the longest?^ 
b) Wliich string is the shortest? 



J of (fl 
^ of R 



c) .Are there two strings which are the* same 
' length? If yes> ^hich two? , 



3 HO/ 




The suggestions below apply the ideas used in Peroents of Line Segments 
to rectangles. The suggestions can be developed on & blackboard, overhead or on 
dittoed sheeta. 

I. A rectangle (R) la given. The student is aske^ to draw N% of the rectangle. 
Reasonable (byit not exact) answers are expected. 

Example : 



R 



50%af 



2CO%afR' 



Solution Stratergi^is: ^ 

a) One poaslblllty is to split R into 10 equal, A^tfcal parts. Each part is 10% 
of R (since each part would contain 10 of the 100 equal pieces). 5- of the 
parts ^are needed for 50% of R. 20 are needed for 200% of R. ( 

b) Some stijjients might reason as follows: "If R were 100 equal piecefer5D% of R 
would be 5^of those pieces. Therefore, 50% of R is ^ of R. 200% of R would 

be 200 of the places. So, 200% of R is two R's. 

c) Another strategy to imagine a number line at the base of the rectangle." 



Example • 




SO 



\00 



(60 OjOO atfO 3K» 



II • A reference rectangle is given (R). The student is asked to estimate what per-^ 
cent various rectangles are of R. 



Exaraple: 





Solutlbn Strategies: 

.a) Split R Into 10 equal, vertical parts. Each part is 10% of R. The first 

rectangle. is about 1 of the^e parts. Guess 10% (a rough but reasonable guess)* 
The second has about 14 parts—guess 140%. (actually 150%). ^ 

b) ^Sketch a number J. ine at the base of the rectangle. Place 0 and 100 at the 
■edges of the rectangle. Estimate- the number corresponding to the edges'-^f 
the rectangles in Question 1. 



General Suggestions: 



1 




1 




1 




1 




1 




1 




t 









!00 



a) Keen the percents relatively simple. ^3% of R is difficult to estimate. 

b) Accept reasonable answers — or let students give a range. 

c) Vary the size of the refere^cMS square. 

d) A key could be provided so work can be checked by students. • ^ 

e) See Reatangle Peraente for a »ample student? page. 
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RICTANGLE 
PEPlCEHTS 





.% of Q 



rOQ EXPE;RTS • OMLY : 





50% of Q 



D 



300% o-fR^ 



•%ofie 



.100% of 



(00% of,? 



50% of Q. 



( 



3.92 
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pjgACENTS OF M bflt/\Ne& -ROD 



Equipment : Container of Culsenalre Rods 

Activity: • ► 

Find an orange rod. It will be 100 units for this activity.* 



omhim s loo mrrs 



Record your answers or^ your own paper, 



1. How m^ny white rods arfe needed to make the length of an orange rod? 
How many units are in oicie Vhite rod? • . _ 

One whJLt^ rod is % of an orange rod. 



2. ^ How many units In one red. rod? 

One red rod ia % of an^ orange rod. 



3. ^ake these charts on your paper. -Use rods to help you fill the flanks. 





OP UAliTS 


pgROBMTOPAM 
ORAN^ fOO 


■RODS 


OP ^ONITS 


OftAN<&£ ROD 






±. 


1 Vfello\v 4- luihi-te 






Q. RED 












"'T" 'W^'-. 1. *,mm,«*. 


* 30 














5o% 


















• 


1 BUck 






1 J_- 1 • ■ ' 


|t|0 . 




1 OMNie-e. 




• 

0 


f 




f50% 
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PERCENTS: BACKWARDS' AND FORWARDS T 



A 
B 



I 



\oo% 



Do you know youj: 
percents bdckwiirds 
and forwards? 



Th\nk.:. 

B is 100% and 9 has five 
eqyxx] s^cf\om. The f ir^ * 
section of B is 2.oY^ (\oo%^5), 
so A is Z0% oF &- 




A 
6 



100% 



Mow A is 100%. 
8 is -five times as long 
as A, so & h 50O% 
of A (lOO^^ y^5). 



USE THE DIAGRAMS BELOW TO FILL IN THE CHART, 



/ 



(Da: 



5) B 



TV !•;••: 
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7)b 




— I ^ — -f 



(D 
(D 

(z) 





Bis 































a) Do you see any pattern between 
the percents in the first column 
and the percents in the second 
column? Explain* 

Ob) What percent would go in the 
^ second column if 10% were in 
the first column? What if 
5% were in the first column? 



394 



PERCENTS: BACKWARDS AND FORWARDS 2 



Think: 

B la 100% and B hds 
ten equal sections. 
The first section of 
B Is 10% (100% * 10), 
so A la 10% of B. 



9 




Thinks 

Now A l9 100^. 

^ B Is 10 times as 
big as A, so B 
i& 1000% of A 
(100% X 10). ' 



USE THESE DIAGRAMS TO FILL IN THE CHART, 



A B 

. (§)czi 




3 





(DC 



□ 





1 

3 





(D 




/o 


*/ooo 










\ 










j*>..J#W«,W<^j.>. ■■ „ 1^^. u^,. 






* 









a) What % would go In the first' 
column ±t 5% wfera in the 

. second column? . 

_. .i_..rr. nL_rrn.r t. -tm, j. ju. 
f 

b) What^ % would go in the first 
column if 1% were in the 
second column? 



ERIC 
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PERCENTS: BACKWARDS AND FORWARDS 3 



I ' ■ t > < ' 1 1 1 .' w 1 1 • 

ri-.tu.K.\ 1 



USE THESE DIAGRAMS TO FILL IN THE CHART 



A 



z 



/ 




0 




A 



a 



8 




r ■ /j^h M -^"/-- "' ■ /""^ -"-"^ / -' ^^ 



8 






a 




/ 




8 





0 

I 





I 









~ '-y 


* • 








1 ^ 










✓ 
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v'*' '\.f>ER'CENB;ir ^^i^ AND -FORWARDS ^' . " ' 

' use THE TP ^HELV YOU FILL IN THE CHART, 

. §OMp f*l^C^^&$ H^^ THAN * One' '^HOIGE FOR THE ANSWER 



4 




1 


















® 







} 














K IS Soo% of 

H IS 25% of 
J '/S' ioo% of 

L IS 5o% of 
D. is iioo% pi 

fn IS 7.5% of 
C IS /oo% of 
A IS 2Cfo% ^f 
X IS 50 % of 



11 



I 





3.97 
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rrA( Kii V Ki cj I p 'M ! I \ I n" 

, Tlib guoboard can bo u^od ^ motivate 3iwd reHnforco tho concept of 50^ <4hA null 
geroboard); 50%, 25%, and 75% (3h3 aoli and 5h5 nail Bcuboaytla)j and 20X, 60%, rtud 

80% (6k6 noil gttoboard). If etwdontel.'^ftro not fomillar wltb geoboardd, th«!y ohould 
(1 ret; do tho rvadinc^sp act Ivlt loa J^ouiid In the o<»ctloji on Lab Mntcrlala In the rvuourcc 
hook, NjM^^Jiad a(\d- AVUl\WQ^ic SII^IUm. 

n lOO ^^^"^ atudont oould mnko ihw largoat eq«4ir<? pouBiblt? on tho gooboard. 

, rhU aqua»o wtl) hd the ttEFURKNCK SKT (100% qurtnttty). For enamplot 



• 1 r 



1 



2) 



50^ 



• « • 

^ • » 



<» « 9 9 



Karh Eitudor||L could bv ask^d to 

ad poj^oiblo Chdt reprouent 50% 
of thi? guoboard and rocoi*d tho 
roaultn on dot paper or geo- 
board rocord papor. 

u) Polygon 



^ 




Notot' If tho largo ttqviare reprootMitn 
100% bf thc"g<i<>b~Oard, "and fr Win 
aquavu ia dlvldvd Into tuO congruc?nt 
P»»ly^ono, tliop oach polygon will 
roprosont 30% of the gtroboard . 



THESE ARE NOT OK. 




b) Different impll^^a polygons thot are not congruont . 




15 

the 

<X3 



Only one of these ohapos ohould be recordod 




r) The "obvlouo" 50%-of-the«gooboard polygons arc theoo. 





* * 








d) Students could now be ahovm a domonotratlon of hov tho "obvioua" 
poly^gions can l?e changed Into other polyg;onfi that roprcaont 303t of 
the geoboard. 

V 

i 
y 

^ c)^Studenca vill now havo many dlffosront polygoi^s that r^prosont 50% of 

"* ' y 

the geoboard. An eaiiy^way for toachetd to cl^i^ck those polygons to 

' apply PICK'S LAW. thlg fitdtos that AREA | ^ 1 * 1 t^horo D is tho 

nuftitJer of nails In tho boundary of the polygo|i, and X la tho number of 

naUd In tho Intorlor of the polygon* Using |hQ first exattiplo in (d) 

above, 

li » 12, i * 3, 90 AREA -^i|+3-l»8 (50% of tho 5x3 nail fteoboard), 
then e •« 16, it « 1, 80 AREA + 1 « 1 8 (50% of Uio 5x5 nail geoboard). 

{A student discovery ajctlvlty of PICK'S LAM can be found in Tt^to Heit^fi*-^ 

m^t icq, T^a^her > M^y, 1^74, p, 431.) < 

* • ■ « • 

3) A alrallar^devolopmGnt* ciin be done Hith the pther percenta listed in tho opening 

i s jf^'-nlt/tJ M'> St. vidonls can rocord 
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GEOBOARO PERCEMTS (cm-uwt^ 
RECORD SHEET 



m # 



• 



2 



m 



# 



# 



0 



0 # 



\ 

m 9 



6 



• # # 

• • • 

• # # 



3 



# • # • m 



# # • • 



# # • 



• 
• 



• • # # 



# • % # • 
m m m mm 
m m m • 



9 



m m m 




m m 
• m 



10 



m m -m 
m m m 

^fn^ 



// 



m m m 



m 



m m 

• m 

• m 



m- m 



• '^ m 



m m m m 



m m • m m 



• • • • # • 



f '# m, m m 



• # • # ♦ 



# # # # # 

* 

• • • • • 
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JHE WHOLE THING 

i 



cost . 

of the coet . 
of the cost. 



This is '30^ of the apjales in a bag. 
Show 10% df the apples in the bag. 
Show 50% jbf the apples ia the bag. 
How many /apples in the bag? 



iis7||i., 1% of the bikes. 
How Many bikea altogether? 







has read 
(^50%. of her book. 

l\ow many pag6@ 
are th^^book? 



6 9 8 



Thesfe are 80% of the barrels. 
How Wny barrels in all? 

■ \ 

6 



1 


2 
+ 2 


3 


4 
f 4 


5 

±11 


1 

•J, i 


2 

- .2 


3 

- 3 . 


4 

~ 4 


-5 
- 5 



Thei^e are 60% of the problems 
on a\test, ♦ 
How mkny t^st problems in all? 



\ 




These are 10% of the dresses on a dress rack. 
How many are 20% of the dresses on the dress rack? 
How many a^e 50% of* the dresses on the dress rack?. ' 
How many are .100% of the dresses on the dress rack?' 



This is 33^ of the players. 
2 

Show 66|^ of the players . 

« 

Show 100% of the players. 
Hoxibmany players on the team? 



Tftmmm 



Thlb Is 25% of a 
larger rectangle. 



Draw 50%, of the larger 
rectangle* 

Draw 75% qf the larger 
rectangle • 

Draw 100% of the larger 
rectangle* 




20% of 
a larger 
design. 



Draw tht^ 
larger^ 
design. 



I This i8 50% of a 
larger design. 

Draw the larger design 
around this part* , 



ERIC 



i ! . i I -r 



\ 
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This is 1A0% of a smaller deeign. Draw 10% of the smaller design. 
Shade 100% of the smaller (Jesign. - ' 



I . I!- 



1 
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PCACC-N^OBOI 
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YOO 




YOO p«T 



AH APPLE A DAY KEEPS THE DOCTOR AWAY 
AN _ „ A DAY KEEPS „ E'_ „ : AWAY 

U 6 3 13 5 7 I 14 4 9 G 10 ^ 



For each exercise circle the letter' in either the <, 
that compares side A to side B » / 



or > column 




> 



1) 


^0% 


of 


80 


• • • 


C 




K 




%\ 


2) 


30% .of 


40 




0 




T 




Fi i 

Jul 1 


3) 


100% 


of 


90 


• • • 


M 




I 




A 


4) 


10%- 


of 


20 


• • • 


Y 




E 




s 


5) 


25% 


of 


22 


• • • 


L 




F 




N 


60 


50% 


of 


80 




* U 




R 




D ■ 


7) 


5% 


of 


100 




V 




X 




I 




10% 


of 


50 


9 ft m 


A 




P 




•N 


9) 


100% 


of 


12 




B 




G 




J 


10) 


75% 


of ' 


40 


• mm 


S 




Y - 




• M / 


11) 


40% 


of 


160 


m m • 


0 




A 




T 


12) 


120% 


of 


90 


m m • 


H 




N 






m 


1/2% 


of 


200 


m m m 


0 




W 




D 


14) 

4» 


100% 

1 


of 


30 


• o e 

\ 


■ T 

J 




R 




C 



B 



to 

. . 40 
. . 90 

10% of 50 
25% of 18 
25% of 80 
12% of 100 
. 1% of- 50 
10ty% of 16 
75% of 40 
50% of 1.60 
120% of 70 
. 1% of 200 
50% of 60 
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CHANGIfiG PERCENT SHAPES 




I'/hlch of the 2^quare8 at the right 
have 50% 8haded?"'''^^Teachers wlll^ probably 
assuipe that both are 50% shaded but 
students might not be 30, sure. The two 
squares aren't the same slz;e. The shaded 
'areas are not the same. One sTquaro Is . 
divided into more parts than the other 
and the numbers of shaded parts are not / 
equal. The next four pages are masters for- transparencies which can be used to help* 
students make the transition from a 100 grid as a reference set to percents of figures 
with different sizes and shajpes. The transparencies can be used as a teacher directed 
activity with the students deciding what needs, to be sTiaded and what numbers to place 
in the blanks. «- 



50% Transparency . 

The squares on this transparency are the same size. The first square has 100^^. 
equaJL parts, so shading 50% of the square me^ns to shade 50 of the parts. The other 
8(J|uares do not have 100 parts, but since tjiey are the same size, 50% of each square 
is the same area as was shaded in the first square. After shading 50^ of each square 
and counting the parts, students can see that 50%^of 40 is ^fio, 50% of 20 is 10, 50% 
of 10 is 5, etc. The statements at the bottom can^be answe^d by referring to an 
appropriate square above. ' ^ " ^ 



10% Transpar ency * r 

This master is similar to the 50% transparency. The same area is shaded to 
show 10% of each square and the number of divisions varies from 100 to 20. 



30% Tra nsparency ' ' 

This transparency makes the transition from squares of' the qame area to figures 
of different area and shape. The first skjuare has 30 of its 100 equal parts shaded. 
To shade 30% of the second square the same area can be shaded or 3 out of 10 equfd 
parts. The third figure is a different shape but it has 10 equal parts, so it is, - 
logical to shade 3 of the parts to show 30% of the figiire. 30% of §ach of the other 
figures can be shaded by shading 3 out of 10 equal parts. 



Three percents, 55%» 40%, and 25% are carried through the same transition as 



descri 



^d for 30%. The transitions follow this outline: 



^o shade 55% of a figure 

shade 55 out ojf 100 

or 11 out of 20 (same area) 

or 11 out of 20 (different figures) 



To shade 40% of a figure 
shade 40 out of 100 

* or 4 out of 10 (same area) 
or 4 out-»of 10 (different figures). 
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CHANGING PERCENT SHAPES (page 2) 



# 





9^ -J 
1 








,« ■ 






• ' • 








• • * 




• ♦ • 




.« 

.a * 


* * i 


• • • 




♦ • * 




« 

• * ♦ 


* • » 








































• 










u 





























































































> 




a) 50% .of 20.18 

B) 50% OF'il^ IS 1 

c)' % OF 10 IS 5 



D) 
E) 
F) 



50% OF ^0 IS 



_ IS .50% OF 100 

2 IS-.^^ % OF M 
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CHANGING PERCENT SHAPES (page 3) 



A^ 



• • 




















• • • 




















• • ^ 




















•:: 






























J— -1 










• 




























































* • » 














































A) M OF. 30 IS . 

B) 5 IS 10% OF _ 

C) 10% OF 1_ IS 2 



D) 10 IS .„ % OF 100 ^ 

e) m OF ^0 IS . 
F) 6 IS 10% OF 
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PERCENT: 'AS A RATIO 



* 


TITLE 


t 

OB.IECTIVE 


TYPE 

PAPER PENCIL 
TRANSPARENCY ^ 


1. 


•PERCENT^ - NO MODEL 
NEEDED ■ - 


■ \ ' 
, AS A RATIO . • . \ 


2. 


PERCENT PICTURES - I 


. 'grid model ' 


PAPER & PENCIL . ' 


3. 


PERCENT PICTURES - II 


GRID MODEL 


PAPER & PENCIL 


A. 


SilADY PERCENTS 


PER:ceNT OF A' GRID ' ' ' \ 


-JPAPER & PENCIL 


5. 


FOR PERCENT'S SAKE 


AS A RATIO- 


PAPER & PENCIL 


6. 


THAT'S "ABOUT" RIGHT 


AS A RATIO 


PAPER & PENCIL 


7. 


OTHER CONVENIENT PERCENTS 


♦ AS A MTIO 


> PAPER & PENCIL 


8. 


PERCEiSKS OF SETS - I \ 


PERCeSSi^F a SET 


pApER & PENCiC 


9. 


PERCENTS OF SETS .- II 


PERCENT OF A SET 
. EQUIVALENT FORMS 


PAPJER & PENCIL " 

PAPER .& PENCIL- ^ . / 
PUZZLE 


10. 


WHAT DO A CAT AND* A 
SKUNK HAVE IN CWtMON 
WITH %? - 




FlIN AT THF FA TP 




PAPER & PENClIj 


12. 


MOp: FUN AT THE FAIR 


USING P.E&CENT TO COMPARE • - 


PAPER & PENCIL, 


13. 


BE COOL - GO TP ^^CHOOL 


USIN^ PERCENT TO COMPARE 


PAPER & PENCIL * . 


14. 


PUNY PERCENTS 


PERCENTS LESS THAN 1% 


J^APEH & PENCIL 


15. 


SOLVING PERCPT EXERCISES' 


USING PROPORTIONS TO SOLVE* 


PAPER & PENCIL 



BY THg PROPORTION METHOD 



PERCENT EXERCISES 
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fflti ip KODEi NEDED 




30% of is (15) . 

30% 30 for ^v^/y 100)\ 
vm&v^^eA^) fox ev^ry 50 

so SOV'oF^W'is 15, : 



% of 20 is ( 8 \. ff^fpi^^ 

(8) for every 20?^*^ 
40 for every 100 ^^'H^ 40% 

so 40%- of 20 is 8. 



Of course, you could draw 
a picture ^to see if your 
«ni$wers look right. 



/ 



••■'..V .i--' . 



Do th0se problems, 
A) 48% of 25 is \ 
n) 83% o£ 100 is 
C) 2% of $0 is 



E) 



■fii O .' ■ , »4. 



50% of 
40%, of 
90% Of 



is 8. 



G-) 

H) 
1) 



% of' 10 is 

% pf 50 is 21. 

% of 4 is 3. 




I 

/ 
/ 



mmmmmm 




Shade the smaller 
ferld to tthow the 
Sjame percent oi 
shaded squares. 




» 9 


• • 


• • 


• • 


















• • 




• i 














• • 
• 


• • 


• 


• • 












• • 


>: 


• • 


• • 














♦ «: 


♦ • 


t * 


• • 


• • 
























»". 

• 
• • 


♦ ♦ 


• 

• • 


o 














• • 


• • 
• 

» • 




* 
• • 












• • 

« 


• 
• • 




« * 


V 














• • 




• 

• • 


• 


t 










• • 








• 











































• • 


• • 


•• 

• ♦ 


• * 


^ ft 
(» 




• 

• • 


• • 


• • 


• 

* • 
























t 








































•©* 












**** 































































:M) out of 100' 

out ol so 



out of 100 
out of 4 



« • • *> • 












ft ft 
ft 

ft ft 


•ft» 

• • 


















%• 
ft ft 


ft « 


















« 

ft ft 


• 9 
ft 

• ft 


















ft « 

• 
ft ft 


%• 

ft ft 










• • 


• • 

• 

• • 


ft "ft 
• 
• * 


* «» 

ft 
ft ft 


ft ft' 
ft 

• ft 


ft ft 


ft ft 


•ft* 
ft ft 


« ft 
ft 

* ft 


^* 

ft ft 




• • 


• • 

ft, 
« ft 


ft ft 

ft 
•> ft 


ft ft 
ft 

♦ • 


o ft 

ft 
ft ft 


ft ft 


ft""*! 

ft 
• ft 


« 

ft ft 


ft 
ft ft 










%• 
ft « 


ft ft 
••ft 


















ft « 
ft*. 


ft • 

ft 
ft • 


















%• 

♦ t 


* "a 

ft 
ft ft 


















• * 


• • 
ft 

ft ft 











out of 100 

TJfTldeTo^^ 
nuinbers by A< 

out of 
7 





ft ft 
ft 

ft V 


ft ft 

• 

ft • 


ft ft 
ft ft 


.•. 


•ft*- 
• ft 










•ft* 

« 


ft ft 


:•: 


• ft 

.•. 


ft ft 
ft 

• ft 


ft • 










ft # 
ft 

ft • 


%• 

ft ft 


ft ft 


• • 


ft ft 
ft 

• ft 


# 
ft ft 










* • 


ft ft 

/• 


ft ft 


• f 


ft ft 


ft ft 
ft ft 










ft ft 


:•: 


ft ft 
ft 

•-^ 


• • 


ft • 

.% 


ft • 










ft ft 


• ft 
ft*. 


« ft 


ft ft 


ft m 
ft% 


ft 

ft 
ft ft 










• ft 
ft 

ft 




ft ft 
ft 

ft ft 


ft ft 


4 ft 
ft% 


• ft 

•% 










ft • 
ft'ft 




ft • 
ft^» 


:•: 


ft • 
••• 


ft ft 

•"r 










ft ft 


%♦ 
ft • 




ft 


ft « 

ft 
• # 


ft ft 
••ft 










♦ft* 

ft • 




• ft 

*% 


••• 
• • 




ft ft 











out: of 100 

Divide both ^ 
numbors by 20.) 



out of 






•ft* 

# • 


•ft* 

ft • 


ft • 


ft ft 
• ■ 
ft ft 


«■■*• 

* 

• • 


ft ft 

ft 
ft ft 


A 'ft 
ft 

ft ft 


ft ft 

.•. 


ft 4 

4 

ft ft 






ft 4 




t-: 


ft ft 


••• 

• • 


*ft* 
• ? 


••• 

ft ft 


ft ft 
• 

• # 




• # 


;•: 


ft ft 
ft 

# « 


ft ft 
ft 

ft ft 


ft ft 
ft 
ft ft 


ft ft 

ft 
ft ft 


ft ft 
ft 
ft • 


ft ft 

ft 

ft ft 


ft ft 

ft 

ft ft 




ft ft 
ft 

• • 


ft # 
ft% 


ft ft 


ft ft 
ft 

ft ft 


ft ft 

ft 
ft ft 


*•* 

ft • 


:•: 


;•; 


/• 




:•: 


• 

#•• 


:•; 


ft 4 
• 

f. • 


ft • 




*.- 
• • 


ft ft 


ft ft 
ft 

ft ft 




ft • 
ft*. 


ft # 
••ft 


•■ • 


•ft* 
♦ • 


ft 

# • 


• • 


ft ft 


;•: 


• ft 




ft • 
ft*ft 


ft ft 
ft 

ft ^ 


ft ft 
ft 

ft ft 


ft • 
ft 

*,* 


• ft 

ft 
ft ft 


• ft 


^ "ft 
ft*# 


ft ft 
ft 

• » 


ft ft 
ft 

ft ft 




.••ft* 


•ft* 
ft ft 




ft # 
ft 


ft ft 
• 

f 


4 ft 


ft ft 
ft^ft 


ft ft 


V 

ft • 




ft ft 
ft 

• ♦ 


ft ft 
ft 

ft ft 


^ • 

ft 
ft 4 


>; 


4 • 
ft 

f 


ft ft 
ft% 


« 

ft ft 


:•: 


ft\ 




# ft 


•ft« 

f • 


ft a 
ft 

ft • 




ft ft 
ft 

ft ft' 


m 

ft ft 


4 4 


ft # 

4 • 


ft • 

# 

ft • 






PERCEhit PICTURES'-I (CONTlMU^) 



AND lO OUT OF 




so or 50 IS 



.% or qo \s \Oi 



AMD ao%or 



36 O^T'OF 





AND q oc/r OF 25 ^ 

36% 




3es^ OF. 



IS AMD 3<s% orasr m. 



60 OUT, OF loo AND 3 OUT op 

€0% 




€0% OP § \S -,AND 3 IS 



90 yo or- 




OUT OF /CO AND <? 





Vl^^^^%;;;::^^%:v:v^w;\A^V^ V.V 
OUT OF 1,0 




IS 9 



.Voorio 15 9 , AKjo— — 1^ 90V0 or \o 




Z. Out op H 




oi/r OP 100 AND 






yo pp 4 ,, 50 ro op\4 13 



, AMD 2. 13 60% OF 




V 




PERCENT PICTURES - II 



Shade the larger 
grid to show the 
sanw percent of 
shaded fitquares. 




a Kill Iv^ 



«9 


























• • 











16 out of 



but of 100 

So - % of 20 is 16. 



out of 

out of 100 ^ 

So 5 is % of 25 . 



ERIC 



5 out of 10 

out of 100 

So 5 l8 % of 10. 























■ 


1 






























































• 


i 




i 


























































































r 






















9 

/ 































































Multiply both 
numbers by 4. 




Multiply both 
numbers "by 5. 
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J out of 
So ? is % of 25. 





































*trr 
• 


but 

























































































































































































































So 



out of ^ 

out of 100 , 
t of 20 Is 8. 




ID. 






Shadt} 40% of A, 
out of 100 



Shade 25% of D. 
out of 100 or 



SHAPY PERCEf^TS 



Shade 10% of B, 

out of iqo 















































































































































































































































































































































































































« 





out of 




Shade 10% of F. 
out of iOO 
out 'Of 



Shade 80% of G, 
out of 100 
out of 



Shade 90% of 1 i 

out of j.00 

out of 



T 




Shade 50% of C. 
«^ put of . 100 
out of iiQ 



(ll: 

<M A. 



; < ( .MM'. 1 t < , . .}\^^ ^.:^^v:t' 

i*>^'lll ^'X V k\ siK»uKi 

' > ' ' < ! ^ ■ 1 1 ■ ! ^ 1 * ■ i N > ; ! ; ; ! : . » ! V » 1 , M \ 




Shade 5% of E, 
out of 100 

out of 





Shade 20% of H, 

out of 100 

but of 



Shade 90% of J. 
out of 100 

out of 



^ ''VIM-,; P.ipiT vS. I'lMici 
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FOR PERCENT'S SAKE 



You WORK THfM wrfnosfti'^-:!jf^i 




. I 1 



• T ^ 




ERIC 



4.16 



ERIC 



THAT'S "ABOUT RIGHT 
(or pretty close percents) 





^ . t . I i 



I I -fcremx3 lOO 1 1 % of lOO 

3) "obouC I -fcrevet^ q 1 1 % erf S 15 oboot 

3) ^boot 3 -fe- amj 27 I I % cjf _ is abat 3, 

7) Sdbocct 7 -forevery 63 I I % o~f 63 is oboiJCt: 



<:tose) about -fcre/^l^ 



• o • e o 



;e) about 




_-fer^y _ I I %of 

H6% rneojis 



15 oioolXt^ 

13 oboOt 




(Divide 



48 -fix every lOO A.HS/S cff lOD is _ 
48) "ofaoofc I -/cramj - 2, HS.-^of 2. iscximt 



J3 O 



OR 



OR 



5juHipl(3byl5) ^ODoot 30 <sF".„„^ isabout I5. 

cibsut 8 T^ewsaj MS/^o-f ^ is about 8. 

choose) obDut -for evexj H8 "/^ of 3_ is oJbou t 

choasej (3J:)oa1: _^'^<2vm) 48/oof isdbout 



sP O 





35% means 

35-fcreyismlOO 35/Sof iOO is 




.< 

ojfctoot 20 -for every 

I ^xboMfc 6 "for every 

'about __-fcr €ve\s 



choose) 'dboot ^fer ^(W) 



• • ♦ 



35%of 3 iVoteut 

35%c5f isofaojt 20. 

35% of isatout 



# • « 



• « # 



ri : I.I," t 



41-? 



( 



OTHER CONVENIENT PERCENTS 

With Bomv pcrcents U 1b conviMilt^nL to convert to tlu* ratio "1 loi rvciy 
but foi" other peVcents It le not. 



I 




or 




mean 



^^^Si^ 3G -for a/enj 48 

jjj^^^Sr^ lo " lor ex/erxj 



75%af 10015. 
75%aF 48 IS 



•V 




•,-75%af is 



'5 15. 

.15 





'90%af(OOi5 

qo%of_i5 



4 means 

e/ery loo 

■ ' 4or evenj "^O^of 70 i5 

jp8 -fcra^__^-- ,S0%af___i5 108 

"^^D=«i_-fe)r a/ery L_ • SO %o-F i s 

60^ lYlQC 

60% of loo 

•••••••• 60% of' 5 is — _ 

QD%o? isHS. 





60 -for every lot 
^ fej^jdc^^^^ -for every ^ 



:^^^^p>^°2__~fcr every 



• • * • # 



• • # • 



•••60%af H5 is 

60% of __ is 



ERIC 




C l£C 1 _tjie,l^lviMi p erce nt of eac h Be t below . 




A 



# # 

20% of this set 
10% of this set 




a 



75% 0]^ thia aet 





25% of the set 

(Hint: 25 out of 100 

or ^ out of 4 

or out of 12) 



80% of thi8 set 



is set 





50% of* thia 



25% of this .aet. 



12% of this set 



#####.# 

75% of this set 

(Hint: 75 out of 100 

or out of 4 

' °^ of 16) 
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PERCENTS OF SETS - I (continued) 



EQUIPMENT: 30 OBJECTS (lIMA BEANS, PAPERCLIPS, BLOCKS, ETC.) 
STRING 

ACTIVITY: 1. COUNT OUT 25 OBJECTS. PUT A STRING AROUND 

25 OBJECTS. RECORD WITH A PICTURE. 



OF THE 



■m 




2., PUT A, STRING AROUND 30% OF 

20% OF 
12% OF 
25% OF 

75% OF 

10% OF 

3. PUT A STRING AROUr^ 25% OF 

5,0% OF 
75% OF 




10 OBJECTS 

5 OBJECTS 
25 OBJECTS 
20 OBJECTS, 

^ OBJECTS, 
20. 

12 OBJECTS, 

6 OBJECTS 
80 OBJECTS, 



RECORD BY PICTURE, 
RECORD BY PICTURE. 

\ 

\ 

■\ 
\ 

RECORb 



1 •' 
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PERCENTS OF SETS - II 



I 



5% SAl£S TAX 
^ For a/mv $loo 



IO%lMTEREST fcWTE 



fo^oisi ev/erv, 
$1.20 ONl EveRV 

$5.00 OH B/ERY^ 



6%3ALESTAX 

ft 

^ ON 



^OF EVERY $ 100 EW4B> 
JDF EVERY ^225 HARNBD^ 




88% OF THE FtOWEC SEEDS WJlC GROW* 



,OF EVaa;Y 100 SEEDS , 
.OF Ev/ERV 75ro SEEDS 
OF EVERY tlCOOO SBMQS 
OF EV^RY SS^OOO %^BOS 
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I'KIAT DO A CAT AND A SKUNK 

HAVE IN mmn with ^? 



/•lb// 



I 



CIRCLE THE ANSWERS THAT HAVE ThjE SAME MEANING AS THE PERCENT WRITTEN 
IN THE FIRST COLUMN. THEN WRITE THE LETTER IN THE CORRECT BOX. THERE 
ARE ROUR CORRECT ANSWERS FOR EACH PROBLEM. 



107. 



EVERY 
GO 



•T 



iO PROBUSMsj "* 



10 

Pea 



T7 

1^ 



_ — ^ 

our OF ! 
as- 0 



I 



3 
A 



I -SHtRT- j ^ 







So HITS Im 
FORSLOO ' 


OUT OP /^V^ 

15- " 


25^ /ft 

FOR EACH 7 
DOLLAR L^ 


our ofs 










5 DIMES 1:^11. 
ro ihooj'^ 




FOR 1 J 
£00 WHS j" 


5 o 1 19 
lOO ,^ 




POR lao 






forsachIa 

G VOTES p 


^6" [as 

our OP _ 


loo 1 


our OF 


Tb ^00 } *^ 


3 ^a- i ' , 




70 07o 


S\AflN<SS 1 b 


OUT OF c. 




too 


JOO ijt 

our OP 0 


fWB 1 




/oo % 






ro loo 1 ■ 


9Q9 1,5 


our OF , / 

loo ; A 


! 17 

FOR 6A<H| \f 


- • " — - - ■ ■ - - - -g- -^^^.^ _ _ . 




I7« 


1 \r 

OUT OP 

f€ro ^ 


50 


^ Is 

&0O [ P 


our OP A 


roREvsRy! !f 

iOO 1 ' 




7X> ^fiT O 



1 ^ 


c 


3 

A 






0 


7 

s 


6 

P 


Li 


10 




w — 

A 


A/ 


14 


IS 






u 


M 


no 


H 


A 


f* 
0 






»** « 




r 
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Mike, Tammy, and Mark stopped at a booth to shoot arrows. After shooting 
for awhile, this is what their scores were. 
Mike ~ 18 bull's-eyes out pf 2 5 shots 

Tanuny - 16 bull's-eyes out of 20 shots * 
Mark - 7 bull's-eyes out of 10 shots 

Mike said', "I'm the best shot because I have the most bull's-eyes." 
"No," said Mark, "I'm best because I 'have missed the least." 
Who do you think is the best shot? 

A) Suppose someone made 18 bull's-eyes but of 50 shots. Is this 
better than Mike? ■ 

B) How about someone who made 18 bull's-eyes out of 18 shots? Is 
this better than Mike? >, 

C) If a shooter misses 3 out of 4 shots, is this better than 
Mike? 

* . . - II -I I . i-i-i-ij.,. 

D) How about someone who misses 3 out of 50 "^lots? __________ ' 

Suppose all three continue to shoot like 4hey are now. How many bull's- : 
eyes would each have made after 100 shots? - ' ■ 

Mike -..y^*"X.v'--v'^^ Tammy " Mark 

18 out of 25^^oQv^ULrriPLY\ 16 out of 20 7 out of 10 Who is the be^t 

out o; ^^^\^^_^^^J _ out of 100 out' of 100 shot? . 

% . __% % 

Assuming they continue to shoot like they are now, what percent of 
bull's-eye^ would each of these people have if they took 100 shots? 

Sam - 33 bull's-eyes out of 50 shots ^ % 
Mary - 20 bull's-eyes out of 25 shots % 
Dpbbie - 3 bull's-eyes out of 4 shot's % 
Rick *• 2 bull's-eyes out of 2 shots % 

Tom - 82 bull's-eyes out of 100 shots % 

• Sue ~ 4 bull's-eyes out of 5 shots % 



^t-^j?"' 



7^. 






On Saturday afternoon a contest was held at the archery booth 
During the contest • these were some of the results. 



\ ^ 

I 



Tom - 21 bull's-eyes out of 35 shots 
.Dick - 28 bull's-eyes out of 40 shots 
Harry - 27 bull's-eyes out of 36 'shots 
"Who is leading at this point? 



If they 'continue to shoot like this, who will be leading after 100 
shots are taken? 




Tom 

21 for every. 35 (DIVIDE BY 7 

for every 5**^' 

for every 100° 

^ * f MULTIPLY BY 20 



Dick 

28 for every 40 ^fc^ 

o 

„ for every .10 

for every 100 
% 



/ 



Harry 
27 for every 36 

for every 4 

for every 100 

' • * % 

Predict what percent of bull's-eyes pach of these archers will have a 
after taking 100 shots. . / * 

Cindy - 42 bull's-eyes for every. 70 shots % 

Tony - 60 bull's-eyes for every 80 shots % 

Ben 36 bull's-eyes for every 72 shots 

Kathy - 4 4 buM's-eyes for every 55 shots 

Terry - 12 bull's-eyes for every 48 shots 

Barb ^ 40 bull's-eyes for every 60 shots 
Of all nine shooters who will probably win tha contest? 
Who probably ne@d shooting lessons« and more practice? 
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BE COOL » GO TO SCHOOL 



As a R..I lo Zci^ 



!m:r(1:nt • .• 

T©d, Sally, and Phil moved into the school" district at different times 
The chart shows their attendance so far. „ 



NAME 






TED 


/ 20 


33 


SALLr 




17 


?HIL 




n 









a) Who has been present the most days? 

b) Who has been present the .fewest* day a? 

c) Who has been absent the most days? 

d) Who has been absent the fewest days? 



"If "~tE& ' a tti^cJance" "pattern of ail" three s tud^ts remains about 
who ^/ill haVe the highest percent of days present in school? - 
examples vfoeiow. ' * • / 



the same. 
Work the 



, Ted • 
20 ©iiit of ^33. ; • 
^bout , out 'of 10.0^ 

aibiDut ' %. ■ ' 



(00 33 ^-S 



Sally 
11 of 17 

' ' ..about of 100, 

^ ' V,: about % 



lu\t"iply by 6, 
)0 -T 17 fti G 



9 . C. 



^ : Phil : 
. ■• '» .•■ ■ • 
7 for every 11, ' ' (|v^ 

about for every 100 

about ■ ■■ 



by 9 



Find the- approxljaftate percent , of days pr^||lfent for these students, 











BETXr 




15,. 


=^ % 






35 


% 




15 




« % 








■ % 


CLARA' 


12 


15 


« % 


/t>AN 


7 




/o 



Can you pick a period of ten 
consecutive school days that 
shows you would have 

1) an excellent attendance 
record 

2) a poor attendance record 



A 



Kathy, John, Kric and Lucy each sent an entry 
to the McDuffs* hamburger contest. McDuffs advertlQcd 
It would award prizes to JL% of the total entries. It 
way reported that 1600 entries were received. How 
many prizes were awarded? 

It means 

1 for every 100 

. for every 1600 



\J\\at percent of the 
total were the four 
students' entries? 



4 for every 1600 
1 for every 400 

^ for every 100 

So, 4 - 7-% of 1600 
4 ^ 





2) — % of all eggs .are re- 

jected* ^20>000 have been 
checked. eggs are 

rejected . 



10 



for every 100 



1 for every 



for every Z0,000 




3) Mark's f-amily has 6 
members. Mark's family 
^ of Enterprise. 



6 out of 3000 
1 out of 



out of 100 






5) In counting the letters 
in a paragraph Jack found 
5 z's in 2000 letters. 
What percent of the let- 



ters were 2*8? 



5 for every 2000 
1 for every 
for every 100 




6) A T-^iup serving of 
1 

rice has of the min-- 

imum dally requirement 
-•of Vitamin C. How many 
cups would you have to 
cook in order to have 
enough Vitamin C for 
one day? ^ 




1) In 1973 about 400 auto 
thefts x^j^ere reported for 
every 100>00b people* 
What percent of the popu- 
lation had cars stolen? 



400 for every 100,000 
4 for every 



for every 100 



m 




X 



4) Rhode Island is 
of Alaska, 

1000 sq. miles for every 
600,000 sq. miles 

1 ,v,^^« ir__ 



'WW , www 34 . Ill jLxey 

1 sq» mile for every 
sq* miles for every 100 




7) Many clothing labels 
§ay, "Less than 1% 
•shrinkage/' If the ac- 
tual shrinkage is ^%,how 

much is lost if you waph 
100 yds* of cloth? ^ 
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SOLVING PERCENT- EXERCISES 
BY THE PROPORTION METHOD 



Almost all exercise© Involving percent can be Qolved by using d proportion 
format, — « YqO* ^^^V words can ba used to describe the terms of the propor- 
tion p but these pages will emphasia^e the use of "is,*' "of" and "percent." So 
the proportion format to be used is 

\ ■ ■ 



ia numb er percent number 
of number IQB ^ 



e. 



9 



# 



One advantage of this method is that only one format is needed to solve per-* 
cent exercises, rather than three; p br, b « ^, r « ^. Another advantage is 
that the percent need not be converted to a fraction or a decimal. .The use of the 
form P^^^^^^^^^^^^^ allows a student to write 3.4% aS Jo^* Obviously, students 
will need the skills for computing with fractions and decimals. 

For those teachers who have used the ratio method of the previous pages for 
solving percent exercises, the proportion method can be motivated by ..examining these 
examples. 



(1) 50% of 40 is ? 



50% ^eans 50 out of 100 
or 1 out of 2 
or 20 out ,of AO 



(2) 15 is what percent of 60? 

15 Qut of 60 

5 out of 20 

25 out of 100 



- of 



20 ^ _50 
AO " 100 



of 



r> 15 25 ' n 



These examples emphasize that the "o^ tenns" become the denominators of the pro-- 
portion. _ - 

Students xj-ill probably need practice in converting exercises to the proportion 
method. A worksheet of "set 'em up, but don't solve 'em" would be appropriate. It 
is easiest to first write the -"percent number," then the "of number" and finally 
the "is number." For example. 



What number is SOTof 90? 



? (3rd) 
90" (2nd) 



100 
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SOLVING PERCENT EXERCISES . , 
* BY THE PROPORTION METHOD (continued) 

providing this practice, show stviclertts mti^ different forma of the 
exercise. ^ 

(a) 50% of 60 Is ' 

(b) ? 18 50% of ,60 — « 
— ' , 60 100 

(c) \n\&t number is 50% of 60? 

(d) 50% of 60 is. what number? 

(e) Wliat is the discount if a $60 

pants uit is marked xiown 50%? - - - - 

Emphasize that the "of number" la always written behind the word "of," but 
the "is number" may be written before or after the word "is." For example, 35 Is 
50% of 70 or 50% of 70 is 35 » • ^ * 

Examples of percenjt exercises solved using the prop6rtion method . 

(1) l^at percent of 25 is 20-? - percent // 20 ^ J_ 

of // ' 100 • , 25 100 

20 X 100 « 25 X ? 

, ' 2000 - 25 X ? 

80 " ? ■ 

1 



r(7) Find /^l of 700 ' e JBJ£££SS£-JL .^.^ » r-J 

fU) t ma if^7. or ^uu. ^^^^ — 200 100 

( ' ^ 7 X 100 f 200' X 4~- 

' ? X 100 «^ 900 

• 'I 

^ • *? w» 9 * ; 

(3) 3.3% of what number is 99? ^M-'- S^^^^M^^^ 2^ hi ' ' , ■ ] 

of // 100 ? ' 100 v. ; /. • 

-* . ^ 99. X 100 « ? X 3.3 ' ■ ■ ■ 

990b « ? X 3.3 

3000 « ? « 

* « • : ft '. • 

: t 

(4) An airline ticket costs $400 not including tax. I^ind.the tax' if the tax rate 
is 51?. ^ . .• 

Restated: 5% of $400 ia ? . lnJ, „ S^^S^SB^ ^ ~i 



o 
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of //. 106 ^ 400 100 

? X 100 « 400 X 5 ' 

? X 100 « 2000 

? « 20 
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t'e:RCENT: AS A fraction/decimal 

OBJECTIVE 



TITLE 



1. F, ,D & P THE SHADY TRIO 

2. F, D & P A SHADED TRIO 

3. BE A REAL CUTUP 

4. FRACTION PERCENT 1 

5. FRACTION ->■ PERCENT 2 



6. 



7. 



8. 



PERCENTS WITH RODS & 
SQUARES - II 



PERClSNTS WITH RODS & 
SQUARES - III 

PERCENT WITH RODS & 
METRES - II 



9. PERCENT WITH RODS & 
KETRES -III 

10. . THE PERCENT BAR SHEET 



U. HALLELUJAH I'VE BEEN 
CONVERTED . 

12. PIANOsVrJS HEAVY! 



13. SUSPENDED' FOR TEN DAYS 



14, DUCK SOUP 



15. I SEE IT 



AS A FRACTION /DECIMAL 
GRID MODEL 

AS A FRACTION/DECIMAL 
GRID MODEL 

AS A FRACTION/DECIMAL* 
GlilD^DEL 

AS A FRACTION 
GRID MODEL 

AS A FRACTION 
GRID MODEL 

AS A FRACTION/DECIML* 
GRID MODEL 

AS A FRACTION* 
GRID MODEL 

AS A FRACTION/DECIMAL* 
NUMBER "LINE MODEL 

AS A FRACTION/ DECIMAL A 
NUMBER LINE MODEL 

AS A FRACTION/DECIMAL* 
NUMBER LINE MODEL 

AS A FRACTION/DECIMAL 
NUMBER: LINE MODEL 

AS A FRACTION 



AS A DECIMAL* 



AS A FRACTION/DECIMAL 



AS A FRACTION/DECIMAL 



TYPE 



PAPER & PENCIL 



PAPER & PENCIL 



MANIPULATIVE 



PAPER & PENCI 



PAPER & PENCIL 

.J 

MANIPULATIVE 



MANIPULATIVE 
PAPER & PENCIL 

MANIPULATIVE 



MANIPULATIVE 



PA]^ER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 
PUZZLE 

paper's PENCIL 
•PUZZLE - 

V 

PAPER & PENCIL 
PUZZLE 



^Indicates percents greater than 10{)% are used On. the page, 
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CONTENTS 



PERCENT: As. a Fraction/Decimal 2 



TITLE 

16. SEE- THROUGH DE^tONSTRATION 

17. ONLY THE NAMES HAVE BEEN 

CHANGED 

18. GAMES STUDFJSITS PLAY 

19. MAKE A PERCENT BOOK 

20. SEARCH & CIRCLE 

21. THE PERCENT PAINTER 

RETURNS 



OBJECTIVE 

AS A FRACTION/DECIMAL 
VOLUME MODEL 

AS A FRACTION/DECIMAL 



AS A F-RACTION/DECIMAL 
AS A FRACTION/DECIMAL ' 
AS A FRACTION/DECIMAL* 
AS A DECIMAL 



TYPE 



ACTIVITY 



GAME 

PAPER & PENCIL 

GAME 

GAME 

PAPER & PENCIL 
MANIPULATIVE 



^Indicates percent® greater than 100% are' used on the page. 



V 



ERIC 






An (1 I' I at.- L Ion / Dei- i ma 1 

iM K(;i 



0 



. ,*for ^-his page. 



THE 3HADY T^IO 

In each grid shade ths 
amount shotun belouu. 
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sluiciivi rii\v?, ii.ui it) two l(or waVM , 

2e Hayc sLudonts comparo shaded 
irf O 1 rt^ji^ioas and ordv»r i nnunint s 
* ^ } rom ym*ilJ.e?^t to i.'^jrgcj^n'. 





A SHADED TOO 




t\>, A I'r.u' ( i on/l)f( 1 ma 1 
I'KRCr.NT 



Write ^^ujvalen+ foms 
fef ihe shoded part of T2L. 
Write the fm.ct^ons 



BEAI^EALCUTUP. 




PKKCKNT 



Provide vi\^\\ Mtudrnt with *j pit'cr ol ^y^*' paprr. 



^f«r«nc® S^t fov- \h\B ^^e. 



• "(3) 



■0 3^ "2 



CvA.t and pamte tha 9»^idl paper 
ofhev- fwo equivalences- 
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FRACTION -"►PERCENTl 



(^eferemce: set 



HADE 



As i\ I r.ii- 1 1 iHi 
IM'RCKNT 



WHAT PERCENT OF 

. G IS SHADED? 



ME^ES 

Another 

WAY TO 
FIMD 
TW£ PEeCENJTS^ 
FOR i AMD f ir^ 

This - diagram showp 
that ^ of R Is shaded. 
What percent of R is 
shaded? % 



\ Z \ I 
2 4 4 4 

i 

Z 



^ 50% 



-1 ti- 
4 4 4 4 

4 " 
3 



o/ 
- /o 




(^OTHEKJ WAY 

I 2 I 1 
4 6 6 6 



J- - 25% - J2i% 4- 



a 

6 

s 



4 
8 



6 



S 3 Q 



5 

e 

5 . 
8 

6 



3 



6 
8 

a 



shortcuts for doing theaa problems? 

1 3 5 7 9 11 13 15 

16* 16* 



Can you sao 

Challenga:^ Find the .percent equivalences for ri, r|-, VF» T?** tt. It, 

10 lo Ip Jo 16 If 

TYPE: Paper ^« Pencil 

'34 



I 



'FRACTION—^PERCENT 2 



REFEB£NCE SET 



15- 



Shad© ^ of R by shading 
1 out of ^very 3 
squares* The last 
square ±b divided Into 
3 parts to holp you. 

What percent of R la 
shaded? % 



If -J + ^» what jgercent of R is repreeenCed by — ? 



• 1 

Challenge: If — 



■'■^ T " 6^ * 6^ ^ ei'^"*""^*^ ^^'^ percent of R represented by ~{ by 



Use grid paper to help you complete this chart. Save it for fuWe use. 




1 vr; -; iMi'.-i •. I • ill- 1 

^!.it !M'"i.t(. ii :; , i i (; 
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PERCENTS WITH RODS & SQUARES - II 



Equipment: Orange and white Cuisenalre 
Rods . 

Activity: 

Use the orange rods to cover 
1 . 

^ oi the square. 

How many did you use? 



JWhat-p^cent of the squans ^Id 
you cover? ^ 

Use the white rods to cover 
Yqq of the square. 

How many did you use? ___ ^ .^^^ 



What percent of the square did 
you cover? _____ 



As A VwiK i i on/ Mri I ill,'! I ^^^f^^ 
IM KC! v r f> 



3. Uae orange and white rods to find the corresponding percents and decimals 
' ^or these fractions. 





















10 






9 






10 






3 






10 






2 












4 






5 
1 




• / 


2 






1 

4 








fVIRTS. 



n-o-ct'ton of 




D<icimal of 






thci square 


3 






4 






1 






50 . 






1 






• 20 






1 






25 






, " 13 






100 






3 






1 ' 






217 






■ 100 













rvn. 
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PERCtNTS' WITH RODS 8 SQUARES - III 



Equipment: 100 white Culs€inalre Rods 
or 100 cubes 



Activity; 
!• a) 

I 



Use the rods to completely 
cover the square^ 

1 rod will ^over % of the 

square. / 



Can you xxsf the rods to exactly 
trover -J the squax^e? 



b) 

c) Use the rods to coyer approx-- 
Imately ^ of th©. square . 
Hint: Divide the 100 rods 
into three equal groups. 

d) How many roAk ih each group? 

Are 'there any rods left over? 
1 

e) -J 6f the square ^ of the 
square. ; 



\ ' , . i i 1 . 1 * ( ! 
. I 



5 







































































































- 




• 




- - -- 








. 











i ■ 










• 








-J 



























































2. Find an approximate p'ercent to correspond to each fraction. 



Fraction 



i. 
6 

1 
8 

11 

1 
7 

i 

9 



/ 



Approximate 
Percent 



Section the square" 
into 8 equal pieces 
with as 14. t tie as 
■possible leftover. 
Cover 3 of the 
equal pieces. 



* 

Fraction 


Approximate 
Percent^ 




2 

. 3. 












/ 5 






4 






5 

, . 3 
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PERCENT WITH RODS & METRES - II 



equipment: metre STrCK 

ORANGE AND WHITE CUISENAIRE RODS 

ACTIVITYJ 

1. AN ORANGE ROD IS WHAT PERCENT OF A METRE? 



WHAT DECIMAL PART OF A METRE? 

WHAT FRACTIONAL PART OF A_ METRE? 

2. A WHITE ROD IS WHAT PERCENT OF A MeTRE? 

WHAT DECIMAL PART OF A METRE? *Ot 
'^K WHAT FRACTIONAL PART OF A METRE? 

3, MAKE THIS CHART ON YOyR PAPER. FILL IN THE-aLANKS. 



JL 



ROD 








1 WHITE 








3 WHITE 








10 WHITE 








50 WHITE 








§5 WHITE 








100 WHITE 








125 WHITE 








* 1 ORANGE 




» 




^ ORANGE 








5 ORANGE 









ROD 






Fmcr/cN 


10 orange 


^ — _ 






X5 orauge 








2 orange 
5vv/hite 




> 




7 orange 
+ b white 








6 orangiB 
^ 4- 2 x^hite 








12 orange 
4- 3 white 














i!5% 






.37 




• 


10 








3 
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PERCEKTS WITil RODS « METRES - III' 



.1 Mr 




EQUIPMENT: MeiRE STiCK ' '* . ' 

' ' "ORANGE AMD WHITE CUISJENAIR^ RODS 

ACTIVITY: THE LENGTH -OF AN ORANGE ROD -IS m .1 OR 10% OF A METRE. 

'f -V ■''"^ J-^MTH pFvA WHITE A_METRE.._. 
K^^Cf^ ' " -1 - -iQ AND J - .10 

10 100- 



MAKE THIS CHART ON. YOUR PAPER. FILL IN THE BLANKS. THE RODS CAN 
HELP THE DECIMALS^ FRACTIONS AND PERCENTS MAKE SENSeI 



) 



OF A 




WHITE 


P/SRTOF 
A niT2£ 


PERCEMT 
OP A 


/O 


/ 


o 




10% 








* 












































W 


















■ i<s';- ' ■ ' 

■. * ■ '-. i. ■ ' 










''/*/* • - ■ 










■ * . ' - 


53 , • 










■■" "■'"'^jg--'' — 

^^^^ 


< 
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10% 



50% 50% 70% 



90% 110% 130% (50% 170% 190% 



1 

m 


N 


m 


m 










m 


m 


m 










































m 


m 


m 












m 



0% 



20% 40% Go*;^ 



100% (20% 140%' IG0% {S0% 200% 



Birds 

4-tKs 



i 



» ' 






1 










































/ 










t 












/ 


























































































































































































, 0 .1 .3 4 .5 .G .7 .8 .9 1.0 1.1 1.2 |.3 1.4 \5 |.(3 1.7 f.,8 1.9 Z.0 fi 



441 






iVe BEEN 




Uae 'B\e Ferment Bav Sheet and « straightodge to make these conversions. 




a) percent ► fraction 
30% !► 



b) fraction 



percent 



10 . 



c) percent 

d) decimal 

.9 - 



decimal 



percent 



75%' 
10 

,35' 



67% 



U / 
16 ' 



Ilk' ► I 



.06 



Fill In the blanks with the other two forms. 



50^ . 



^ — > 



.16 



I 

8 



8% 



5 » 



Let the length of the perqent line be the REFERENCE SET R. Circle ,the longer-'^f 
thesfe three lengths. ' 



50% of R, -J of R, .4 of R 

15% of R, ~ of R, .09 of R 

o 



55% of R, ~ of R, .7 of R 

o 

75% of R» ^ of ,R, .8 of R 



A pantsuit ta marked 
^ off. What percent 
ia this? 



3 , 




A loan has an annual in- The purchase of a new stereo 
terest rate of 18%. What requires 25% down. What 
decimal ^.s this? ' .fraction is this? ' 





('<-■ t, 1 l - 



•■ ; . ' i 1 .1 1 .!■■■ f ! V I ; 

■it. • M.ll' ■ . 
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PIANOS ARE 

EJKIf Y I" " 

Decode th© riddles by writing the letter above the correct ansx^er. 

< 




(1) Change each of theae to a fraction in simplest form. 
A « 50% ■» L «• 4% « . A - 5% - 

T « 30% 

M «. 75% « 



A 



X4 



f 1 



\2% 65% "7^ -60% /2$r W* 40% 



I 



f f r -ri 
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SUSnHDCD 
FOR TEN ms 



I 

1 



Why waa the "A" student in a cannibal school suspended for 
ten days? 

To find tho answer , circle the true Equations in each ro\^. Over each equation la 
a number and a. letter. The number fells you in which box at the bottom of the page 
to put- the letter. Each row contains only throe correct statementa. 





15- A 


20-C 


23-1 


14' H 


4-% ■= .04 














7- E 


13- P 


4-B 


2I-0 


\Q.3% IG3 


5%=. 5" 


40%^. 4 


2.5% -.02 5 


3% -.003 . 








20-L 




24-S 


, 2%-. 2. 


i'%-.OI 


' 92% « 9.2 - 


98.9 %«. 989 


35%-.35 



3-E 




\0-A 




19- M 


3.72%=.0372 


.9%^ .009 / 


, 9% = .9 


15,2% = . 152 


1.5%-. 15 





" IG-S 


!- 3 


18- J - 


5-U 


€7% -.67 


10% ^.Ol 


123% -1.23 


16,3%^ i.GB 


.6%^. oca 



' 24- P 


T 






17- M 


773%«7/^3 




.2%-.0O2 


97% -.97 


2.9%-. 29 



t3-T » 


" 22- e: 


14-W 




19-A 


J2a^% = 12,8 


.9%«.009 


3.2% ^ .Op3e 


150 %« 1.5 


.4%«.004 





7-^T 

- -., , fc-r 


12.-A 


11- N 




79%«.079 


20%-.2 


''3%'"- 3 


\Z.5%H-25 


25G%-25e 


a 
M 


3 

£ 


4 

n 


^ f 




7 

■ T" 


5 

r 






0 


\^ 
1 




W 


B 








A 


c 


H 


E 


P 



s 
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LoiMioct cucli pa -I I of cqiuviUonts in the rirst arid second columns and each 
pair of equivalents in the second and tlmrd columns. The connec t ing , lines 
tell which 1 e t ter • show I d go above each numhcj* at the bottom of the page. 



6> 

■ — 




10% 



(7ot) 

^675) 

T 
I 

(80* 



10 



,9 



3 9 



13 T 11 



5 8 14 7 2 10 6 12 4 15 



IPctmls&ion to use granted 
by The Math Group, Inc* 
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1 ' ■ 



.3 Bm> i ^^a% .3 9S% .8 



JL 

-4- 



D 



1 




G 
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^ .2E 80% ^ 30% 75% ^, 



.5- 90% .4 



A 

2 out of 5 
9 out of 10 
17 6f 25 
$10 of $20 
52 per 100 

3 out of 4 
15 of 50 

19 out of 20 
8 out of 10 
"2^ out of 12 
12 per 100 



fel CO O 

ft K p 

o a> p 

CO w o 

H« ft 
ft 



rt rt 
o o 

rt 
« to 



(0 

r> 
rt 

(p 

<♦ 
0> 

rt 

<n 
rt 

P> 
ft 



rt 



;i» 

|vj (ft 

o 



CO 

m 
m 
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SEE-THROUGH DEMONSTRATION 



I'll 



I 



Bring a number 
all students can sa^ 
containers, plastic 
and some odd-shaped 



of aee-through containers to class and display them on a table where 

them, (i.e., glass cylinders, test tubeo, glass or plastic cubical 
pitchers (cylindrical), household measuring cups, drinking glasses, 
glass containers (i.e., vases, spherical glass bowls, cones, win© 













A number of concepts can be taught using these containers aa visual aids and motiva- 
tion. ^ 

I. Using *a large pitcher, p.our colored water (or rice or sand) into each container 
on the table to different levels. 

A«k the s^tudents to identify the amount of water in each container (as compared to 
the volume of th^ whole container). For example, how full .is the glass? 
iPoQslble responses: 1/2 full, 50% full, .5 full, 50% empty. The most 
common response would b© 1/2 full. Encourage students to give equivalent 
answers in percent and decimal forms. 

II. tet cite students take an active part in this demonstration by pouifing water into 
th^a containers. For eammple, select a student(s) to fill each (or one) container 
approxlifeately 1/4 full (or 25% full or ,23 fujl) . 

Why are some containers easier to fill to the approximate amount than others? (Discuss 
visual illusions of odd-shaped containers.) 
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SEE-THROUGH DEMONSTRATION (continued) 



Continue to select students to take part in tho demonstration, 
i.e., fill the glasd cylinder 50% full, 
fill the test tub© 1/3 full, 
fill the plastic pitcher .75 full, 
fill the glass cubical container 90% full. ^ 
fill .the BJeaaurlng cup 2/i full, 
- If a student fills a container approximately 75% full, and other students disagree 
with the approximation, it may be necessary for students to "check" the approximation by 
other means than "eye-balling" (guessing by looking). Students can check actual volume 
of odd-shapod containers (vases, cones, spherical bowls) by using standard containers 
that display volume measurements in cups, 1/4 cup, tablespoons, willlilitres or litres. 
Other strategies for checking answers: 1. Put masking tape along eld© of container and 
mark intervals on the tape with a ruler. 2. Use the elastic percent approximation and 
sirrereh to find the percent of water in the cbntalher, 3. Make a "dipstick" to measure 
level of the water compared to the height of the container. See Make a DipsHok in 
Scaling. The demonstration could be reversed by having students pour from full con- 
'tainers to leave them x% empty. 

ALTESNATIVES TO THIS TEAQIER DEMONSTRATION: 

The teacher can provide arf overhead transparency with outlines of empty glasses (or 
test tubes or aquarium tanks or other, see-through containers). The demonstration is in 
3-dimensiona; the overhead transparency would abstract the concept to 2-dimen8lon8 . 

Using 2-D pictures of containers, students can approximate the fraction and corresponding 
percent of liquid in the container in f^o ways: 



A. 




3».v< 





Let students guess the fraction, percent, and decimal amount ojf liquid in each 
container pictured. 



B. 






71 Z 



25% » ^ » .25 



10 



« .9 90% 



0%/- .6 « 




i 
2 



1 
5 



Let students color in the amounts on an overhead transparency or shade drax^lngs 
on the chalkboard. A worksheet or an activity card could provide a number of pictures 
of containers to^ be "filled" to the given amount. Ask students to identify tha amount 
of water "filled in" x^th fraction, percent, and decimal equivalencies. 
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Each activity below was presented 
©arlier to help students develop a "sense 
of percent/' However, the activities can 
be ad^pbed to develop informal equival- 
ences between fractions, deciraals and 
percents. Some suggestions for each " 
page ate provided. 

1- Fill it Up! 

Alternative dice may be substituted. 

1 i i 1 ^ 
100' 4* 2?* 



1. 



//A marked 



20 

//5 marked -01, .05, .13, -10, .03, .09 

2. Peroents of Sets - T 

A similar page could be designed 
which asks students to circle the 
I given part of each set. The part 
may be expressed as a decimal, 
fraction or percent. 



• 




•ttlnt ' it Mtl 



///// 

niini - M u.it Af IM 



3. Changing PQ:i^aent Slvxpes 

For each picture the students 
could be asked to express the 
number of sJfeaded parts compared 
to the total number of parts as 
a fraction and as a decimal* 



till M UP! 



#1 



M, «t. 
lOl 




r III M. fti 14 



PIASGIHG PIRCENI SHAPtS 



Which of th« J .qVAf.* .t I K. ^ 

hJiv. lOX Tiwh.ie win i>i<ib«blT 

aj.uM ttui hots )0t .luded but 

• Ivd.nt. Mifhl net ti. «w t>iil. Tti. luo 
•quji.B .r.n't ih« .tit. TK* .htdMl 
.!««• «i. noi lh« Oivf i^uaio t. 
dtvldod into m>i. p.il. tt\«n ih. aihii 
luid ihv nuaAi.t* of ih.d.d p.il. tti« not 

Th« n.Ht four pa^M .1. *A.l.ra for i /'.n.p.i.nr «ftilrh <|in ti« ii«.d lo h«It> 
»lu4»Al. «4)i* th9 It.n.litlon fiQU . lOO 41 !((/•. a t.l.i.nr. ..t to Mtr.ni. of fttut.. 
with itlff.i«At .la.l AAd «tupe.. Thi iiiin.p«icncU. fan h. ii.«.<| «. « t.ach.r dli.ot.d 
KlIvllT vUh th. .titd«ni« dcoldtng whit n.*d« 1Q t»« .haded And Vti.l mnrtr.t. to pUcA 
In hlMli. 

Tlv. i^uar*. on (hi. tr«napkr«ncr tr* tliv aM. biio. Th. flr.t .q-j.l. ho. lOO 
oquA] p.rtl. .(» chftdinf >0J of the iqiut. lo .h.ila \0 of Ih. pmtn Ih. otS.T 

• quMte. So nwl h'AVl 1«K> paitd. but .Inc. th.v 4ra iho .Mm .t|.. M)X of Mi h l^uaif 
1. th« .OB. .. V«. .h.d.d In Ih. Itl«l .qu.t« Aft.l .Mdttv^ of ««• h tqu.!. 
.nd count Ins tho par^f. .fjd.tt. ran 11. ih.l ^01 »( CO I. iU, >0S of I. tO. V)t 
of 10 l| ), .tv. Ih. .i.c«»«ni« at. th. botlna r.n b- aivawifr»d by l.f.iifng m .n 
ApPloptlai. .qkkar. .bov. 



Thl. tMiifr I. .InttAi t« the SOX (lanipaiemr Tti. eA«. at. a t. .ha.-l«<] to 
show lOt rtl asi'h a«u«ie and iho ttimfa.i of dIvUlun* vai lo. ftix. lilO to }{> 



nil» ilTkiltpaiontrv (Mh.i tbv ciatt.lt Ion ficA tif tho .i.a ir- ftguto. 

of dirf.i.flt at. A .nd ihapo. n^. flr.t .quai. h«9 tfl of lia tm .Qual pifia vhedfrd. 
To a^adc ^01 of th. vtciHtd «qiMii« thi fMH ai.a t.an t>« .hadcJ 01 1 vut nf tO «<)\m1 
p.rta, TKo ihtrU fi«ui« la a diff.t.nl ahapD but it haa to .(jmI pan., 90 ic I. 
I<t|l<«l 1(1 •had. 1 of fh* pari. t<> ahitw )0t nf tha fl|ui.. I(t1 of «>«ih of th« oth.r 
fl«ui«a can ba .hadwl by ahadlni > oul of 10 v^ual patia 



liiia. poieanta, )SX. and 2M ai« t«tli«d thit>uf>i ih« .Mto iranaltUn aa 
dta^ribad for )01. The tiahaltlotlB lulloU thl. out It not 



to atuda )St uf a (igiire 

ahade %5 out of 100 

ni U HUt of jo (asM .lan) 

Of U nul of 20 (Olffarant flK^Mt..}. 



Fn ahadc nf . (l^ur. 

•had. 40 tiut of 100 

lit « v^ut of 10 4aai»o «t»a) 

or k out «>f 10 (^Iffaront flfuiaa). 
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4 



(page ' 



4. » Crw^aa <S Check 



Decimals as well as percent 
could be used tq estimate the 
shaded portion of The trans- 
parent 100 grid could be used 
to find the exact decimal^ 



5, 2%0 'rraneparent Hundred 

the teacher may wish to create 
new shapes for the student to 
measure. 



lUISS WHAT f>eRCCN1 Of i^t llUhDRIO 
QRIO tACH }V1AP( RtlOM PfcPi^tnNU. 
Wfiltt YOUR CufcSfl INSSDl Tn( XllAPl. 
THIN uSt THf Tf^ANSPARfNT ICHJ Onin 
to PINO TH» ACTUAV. PinCtNT. 




6. DoUar$ & Per<f^&nts 1 

Decimals could be used by 
adding a colunm labeled "Value 
of coins in c" or fractions 
could be used by adding a 
column that asks for the value 
of the coins as a fractional 
part of a dollar. 



GUE5^ .and Check 




Pi. 



t or K »A«<U4 IK9CI I 



1 of * 



mmmi 



% 1 or & Mhmih^ 




3 of K «^«|h4| Ua«««, 




I 6 U4» lh« 1 T4>u 

RuaiiKHl ulf^hin N or 



I he •4a« •! «« t itc 

«bflV«. Ap|l|l>Ml*Mt«' 




I lianny 
I hAI(-(1/eil<l| 

« 

I 'lU*! tn>( 

.LaH»iJ;s> . .^^ 

I do! , I 



I nf ftfttih coin ■hiiwn 



I ^«lf dolUrt 



|t«nnica 



> qtiBit«la. I <lic*>a. 

t iltBiaa, 4 p«flni«a. 
_ Ind I -juattat* 

I Mhfii^arT'iiCJT'" 
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OKLT THS KAIAES 

vPAGC 3) 



7. Ela^itio Pevomt Approx^ator 



Mark a eecoiid piece of elastic with 
th« friotlona f . i i |. ^. ^, 



b 
1 



^ :j 7 8 9- 1 , ^ 
10* 10* 10^ 10* Toj:.?'^'' ^^^^ T 

ponds with 40% and j corresponds with 
100%, Use both pieces of elastic to 
measitjre the exaraple|. ^ 




\ pi»i« •>! «*iAHtt« 'tit ^* M«*«l l«« aolv* lit rh«rk |>*i(«nt probivH* 



. .1 X 








^.^.v . 


>u \ 

. i \ 




— If'-pT 
loti 
.4..J...I 


r 

L A 


1.. 




«A *<tf( 

-JL-4>JUjuJLjwJUjlJL_jl 


' \ 




ifn the atU an4 onuu|n ri>t <he p*t«isni a<«}« And ih« «iri|» lot •tilpN). 

A gM4) alio tot the oUstt. tittp« l« VIA" vl>l* tntt TO Invhcf lonft 

A »4>Aii» (Ulf%HJ^l't (1ST) It it^Mn an liW wnod (nr ftn ii pUie nt tapA 

linith fiif eh« tirsl» la 10 invMi »t >0 tanil^tttfa tot the pott-ent* (n*B OX 
to IttOX vIcH ) inohss (uv 1 oat fat 6a«ti >0K n| the ftSnsKKHCt &BT . B« but* 

gt«»tat iha]\ 100. The vlaxtlv H f4sfon«il U> t^o vnd of lh« wuinS woiV 
V9lW 4n4 th9A MritaB. (too (He di3«r<iH^ ahov».) Othdt s<-«U« t^n ultvii. d.| 
ai^Jl* tiAM 0-VO oeuliJ^tt node l4>dM>t piu^Uiw tlk* > JOX 4l )0 *(• . MaIai 
t>o ftot aB» atf^S^K em fl)9 fno n( th« 'K^ela •« tM« ulli aWiri unlfovvt 
vltetcti ot tho Mdtltt- 



Us 




A jft««* of alMlt^ VI • twt>^«f \smi>6 man k« rw^ tAto « |i«i«ani «At<ul«to 

<OI •rplONl^t log ^ 







I 1 1 1 1- 


1 1 I.I 



■nil rwi ll* n. «i«l<Jlfi ^0X. end 

lb* r»*i'«>( 1^ •tMtit wiih l^M Mtk* <• 

latAinot* HOI OOlfl ^x»4n\UT) 

At this |H>lnl. iliadtntl •bOulal •it^tl - 

V»a\ with th* olAafil lu M« ihAI th« KfttkA 

i«M«ln vpfittW t«4«i«]|«M !.>! htfv wKlt \\ 

ih«ii MW*!* win «^pioiilMi* •n4 ih«< •mh 
• BgaMil r«rr«««nlt 101 of tSo t<rtofoo<* 
V«f»u«« ih* i«r«««n(>« «ot UOOI> WAD 

111* f*a« •h«tw« *h4«*l«> u| aujul^ni 

rf»M««« tiwp4n4tn| mi ytiui Vtwl*^!*, you wijr 

•CM, and v\il\^ kXHHVpl* U< lw4« ill lhc»* Hi 

th« ••«• V«lk*ti»«l t< t* hi>f>«il Ih41 •tt»d«fltS 

vlll nX nf a ^M«<)i ItaiocAl v4|M 

Miv* «»«] Kut^iit of • t-«tj«4 ^lv^«ilton witT< 
o^P<%qII« (•<«• riw);|t«t<»nt <M ha ahmn tn ihttttt 
way* - 



8* 7/2e Elastic Per^aent Approximator 
Extended 



This manipulative can be used to 

approximate answers to problem© like 

5 

^ of 140 • Using the Percent Bca? 
5 

Sheet:, g can be converted to about 62%. 
Then 62% of 140 can be found on the 
percent approximator. similar 
way, .34 x 98 could be approximated. 



I 
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GJi'MllS 



The following are examples of games found in the resource-. Number Sense and 
Arithmetic Skills, that can be adapted for uae in this section of the Ratio, 
Prop ortio n and Scaling resource. These games will provide drill on fraction, 
decimal, and percent equivalences. 

I. 



1. Fvaotions and Deo^als Puzzle 

Three games > one with fraction- 
percent equivalences > one Vith 
decimal-percent equivalences and 
one wit;h all throve equivalences, 
could be constiructed using this 
idea. In order to saVte the game 
for future use» the page can be 
di-y mounted and laminated before 
the page is cut into sections. 



z. 



OtCIMAl NIDOY GfilDOY I 



Vul iHtt 

■ t • itlH 

It tn the 
ban oith 

Cut tnattt* 

of BAfh 



.2H 


.01 


.125 


.12 


m 


1.6 




.075 


.32 


.5 


.15 

4 


.8 












?. Decimal Niddy Griddy I \^ I 

This self-^ijchecking game couloSw^ 
be aidapted by D^ing either percent- 
fraction equivalences or percent-^ ^ 
decimal equivalences. Again, dry 
► mounting and lamina^ting the pieces 
before cutting them out will 
preserve the game for. futute use. 
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STVDEKTS 




Fraction and Decimal Conaentration 

This g^e caQ be played with 5 sets of 
cards, each set showing 4 equivalent 
expresslon^^ , e • g ^ 







A. Mormt&r Deoimats 

The game deck Includes 12 sets of A 
cards. One of the A cards can' be written 
.as a percent expression. The other rules 
will remain the same* 




DMA (tltl tUlJ 




<««<}• U gmupa 















3 




□ 




Showing •4t,tv«loA» ituAbsta H <li« titavoi I t«i4a Th«l 

Mirh n* ««> only <vtf of <li««i Whan ihi» la iw- 

i*l«l«tl (>l4rft h*a '(fttir uftiMUh«(t tatdk kit hlk tiMri 

H«4t . wieiwut \.H>hlna. th* dCAlet iciiCk , kid li.m 
tti« fMnJ »l ihD pl«««i M\ i\Q\ t l|hi . (r ||,«| ,ai(l 4«i«K«a 
I (Aiil tn hot h^it oho tuy (tia< Cti] |h« f*i«itl' 

ft«V cuntlniMa tht*N(«{f «ic<unil lh« ilid* ip tha 
^* lh« itaTtSa nova flM ptavvf <n (ilAvCi lh«v wUI •V9niu*)l> 
»• i^cttMt ABd JUiJiTJ*«r •m;*fit Itti Iha Ht>n*<«i raid 
tMmo * >tl*i!«|4j* alt M* ccida U a u^nnci and <liup« 

nut »l tit* Pl«ll 

The >.>a«i k* iM an* laDI ht>idt Iti* 6aA«t*i (Aft 



5» A/ot^ Dominoes 

Percent equivalences ^an be 
substituted on one end of several 
dominoes. ' 



(cohtiwued) 



frarllim •ni} on* |fv|| v«i«} 



pall 




th» lt««i i|R« «(M«jaftiq plJv ihin i«Mf b« Cuia i,. ua« 
t>Aly fiAdlon* b4v« lamlnaitng Ja« (Ml fni«« 



(>4« ftol va« 1 1 01 1 l««r 



! ... ] 



\hm 1 1 i plav#i itiiuB «t«v two •J|i(]« (f^«u)<. II lh> twt« <««<!• 
«n«lih «<(<ttv«la4ii tj ilia p|«y*i W««nB lh«« and luiiis nvai <u< 

fcti« «ai<|B II lh« (Vf tenia 4\« nol Ml « h , lh«V «i« lul«t«<j 
l«>«(]««wn «t«ln trt ih« iMlBini) 4ft«li |>Aalii<in 

ri«> pii«i««Ja i» <h« iftii until «it « «<d« ^Av« r>«ti«<i 

Xl!(M».R. Ih« |il«)r«i uiUt III* n>a« t.*iila ai {hf «t)4 guHr . 

«TRATCi11i riAVvi* «(»iultl itv >>• i«K>#iib«i th« «i»i>ni « t«f th« t«id« «• 



RUUS; 

PLACE ACL 
DOHINOES FACE 
d6wn. CACK 
t>LAVEn DRAWS 
SIX DOHIHO£$. 
LAROEST 
OOUDLE GOES 
FIRST. YOU 
CAN PLAV If 
YOU HAVE A 
DCHINO 
THAt KATCHE} 
ONE HAL' A 
DOHINO 
AinEADV 

PLAYED. \f you 

Ian't Play vou 

MUST PULL FftOH 
THE fACt POKN 
DOHINOES UNTIL 
YOU OET 0N£ 
TIIAT CAN tit 
PLAYED. H1(tN 
ALL tH£ 
OOHIHOES HAVE 
tUH PULLED. ' 
A PLAYER LOSt^ 
A TURN IF Ml 
CANNOT Pl^V. 
THE FIRST 
PLAVIR TO 

plav all «0f 

IMS OOHINOES 
IS Ttl£ t'tNNCR, 
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MAKE A 
PERCENT BOOK 

Materials ne<aded: Deck of 52 cards consletlng of 13 sets of A cards, 12 seta of 

equivalences, and 1 set of wild cards • 



10% 




\u 

ioo 






001 
01 










i- 

\Q 


• 

r 




o\ 



SUGGESTCD EQUIVALENCES 



5% 



WILD CARD 




\0% 

20% 
25% 
30% 

» 

50% 
66f % 
75% 
90% 




Rules: (1) Each player is dealt 6 cards and 
the other cards are placed face- 
down to form a draw pile. 
^ (2) The object of the game Is to 
form books of four equivalent 
cards. A book may be started 
only with a percent card. 

(3) The player to the left of the 
dealer starts by playing a 
percent card in the middle of 
the table and then drawing a 
card to replace it^ 

(4) The next player either (1) plays 
an equivalent card, (2) starts 

. a new book with a percent card, 
or (3) plays a wild card. A 
card is then drawn to replace It. 
If a player cannot play a card, 
he loses his turn* - 

(5) The player who completes the four-c|rd book keeps the \fook.' 

(6) When the draw .pile is gone, th.e pla|ers continue to play cards until 
no one can make'^y more plays. 

Scoring; (1) Add 5 points for each, completed book. 

(2) Add 10 points for being , the first player to play 
all his cards • 

(3) Subtract 2 points for each card not played. 

(4) First player to acote 100 points wins the game. 



5 
100 


.05 


J- 
20 


10 


.1 


JL 


100 


10 


100 


.lis 


J- 

a 


20 - 


o 


\ 


100 


5 


- 25 
100 




1 

4 


30 


.3 




100 


lO 


33-^ 
100 


.333 


1 

a 


50 




1 


100 


.5 


2 


G6f 
\00 




3 


75 




3 


100 




SO 


. 9 


9 


100 


10 


•100 
)00 


1.00 


I 


WILD 


WILD 


WILD. 
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SEARCH > CIRCLE ' 



For each grid the 
referoace set Is 
the same. 




The atud^t is to 
construct any true 
mathematical sentence 
within the grid by putting in an I-, x-, or i sign and an equal sign, and by 
enclosing the sentence in a bubble. Statements may be made vertically, horizon- 
tally, or diagonally. 

Construction of the grid: (see jGrids //I, //2 below). 

a) Identify the concept (s) you wish to review: 

PCRCEMT, FI^ACTION,. DECIMAL EOUIVAIEMCES 

b) Select specific sentences to be used: 



1 

I V 



10% f-40% « 50% 



5o*yo^ ^ ^ I 



I 



^ ^ ^ 34% " 10^ ''^ .34 

c) Construct a grid using each sentence (see Grid //I). ' * 

d) Fill in the remaining cells with approprl-ate quantities (see Grid #2). 




1 50% 


. 10% 


3 

4 




10% 


2 






40% 


34% 


1 






.Id 




5 



Purpose: Number grids can be used to stimulate thought and enjoyment on the part 
of the student and alrso provide drill. Students who are reluctant to 
do homework could be challenged by an assignment, ' "Find as many true 
sentences a.8 you can usin^he grid," or "Construct a grid of your own 
and exchange with a frtfend." 
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Materials: 100 cUbes arid a calcu5^4tor 
Activity,: 

1) Build A 10 K 10 model with the cubes. 
If the entire model is painted 

a) What percent of the .cubes will have 
4 aces painted? 

- 3 faces painted? 

, 2 facea painted? _ 

2) Build a 9 X 9 model. ' 



4 -fixces pointed 
3 faces painted 



Tota\ 

4) Build these models ; 
7 X 7 




1) A^ild an 8 x 8.. model, 





nuY\r»b €V" 




4fa.ces 


4 




3 faces 



















6 X 6 



5x5 





numbov 










number 




3 

Z 


• 


4 

/a. 




4 
3 
Z 












Total 




Total 


i,.»y.TM.iMi.r..nmii...«.T.-. 





4 ,K 4 





number 




4 












Tot^l 







.4 
3 
Z 



3x3 





T6ta.\ 



3) Predict the numbers arid find the pereents on your calculator fo.r each of. those 

moUela. ' • 

- . a) 12 X 12 c) 20 x 20. e) n x n . ^ 

• ' b) 15 X 15 d) 1 X 1 




PERCENT: SOLVING PERCENT PROBLEMS 



TITLE 

1, THE ELASTIC PERCENT 

APPROXIMATOR EXTENDED 



OBJECTIVE 



TYPE 



USING A1PERCENT CALCULATOR ACTIVITY 



2. GRID PERCENT CALCULATOR I USING A PERCENT CALCULATOR ' MANIPULATIVE 



3^ ^miD PERCENT CALCULATOR II USING A PERCENT CALCULATOR 

4. GRID PERCENT CALCULATOR III USING A PERCENT CALCULATOR 

5. GRID PERCENT CALCULATOR IV USING A PERCENT CALCULATOR 



6. GRID PERCENT CALCULATOR 

EXTENSIONS 

7, LAKE & ISLAND BOARD 



8. vHOLLYWOOD SQUARES 

9. B-BALL TIME 

10. JREST IN PEACE 

11. THE SHADY SALESMAN 

12. THE OLD OAK TREE 

13. A SIGN OF THE TIMES 

p 

M 

14. ENORMOUS ESTIMATE 



USING A MODEL 

REVIEWING SKILLS 
SOLVING PERCENT- PROBLEMS 
SOLVING PERCENT PROBLEMS 

SOLVING PERCENT PROBLEMS 
SOLVING PERCENT PROBLEMS 

'SOLVING PERCENT PROBLEMS 

SOLVING PERCENT PROBLEMS* 



MANIPULATIVE 



HAUIPULATIVS 



MANIPULATIVE 



USING A PERCENT CALCULATOR MANIPULATIVE 



15. LOVE IS WHERE YOU FIND IT SOLVING PERCENT PROBLEMS* 



16.. INTERESTING? YOU CAN BANK FINDING AMOUNT OF 



ON IT! 

17. AT THAT PRICE, I'LL 

BUY IT 

18. PEI^CPT PROBLEMS 1 



INTEREST 

KiNDING AMOUNT O'F 
DISCOUNT 

WORD PROBLFJ^S 



MANIPULATIVE 
PAPER & PENCIL 

GAME 

PAPER'S PENCIL 

PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 

PAPER & PENCIL 
PUZZLE 

PAPER & PENCIL 
'PUZZLE 

PAPER & PENCIL 
PUZZLE 



ER & PENCIL 
PUZZLE 

PAPER & PENCIL 



PAPEIt & PENCIL 



PAPER & PENCIL 



*Indicatei8 percents greater than 100% are used on the page^. 

-1, 
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CONTENTS 



PERCENT I Solving Percent Problejms 2 



TITLE 

19. PERCENT PROBLEHS 2 

20. PELARGONIUM 

21. WHO'S #1| 



22, HOW TALLiWlLL YOU GROW? 



23. THE GOODIoLD TIMES 



24. STATE THE RATE 



25. COUNTING EVERY BODY 



26. CERTAIN GROWTHS ARE. 

BENEFICIAL 

27. HIDDEN COSTS IN A HOME 



28. PERCENT FALLACIES 



OBJECTIVE 

I .m il i -w ^wi ^ ' io p^^i tj iiii 

WORD PROBLEMS 

FINDING PERCENT OF 
INCREASE ' 

SOLVING PERCENT PROBLEMS 

SOLVING PERCENT PROBLEMS 

FINDING PERCENT OF ^ 
INCREASE 



FINDING AMOUNT OF SALES 
TAJX 

FINDING PERCENT OF 
INCREASE 

FINDING AMOUNT OF 
INTEREST 

FINDING AMOUNT OF 
INTEREST 

FINDING PERCENT OF 
INCREASE/ DECREASE 



TYPE 



PAPER & PENCIL 



PAPER & PENCIL 



ACTIVITY 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



PAPER & PENCIL 



V 



PAPER & j^ENCIL 



s 



\ 



id 
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THE ELASTIC PERCENT ' 
APPROXIMATOR EXTENDED 



I'l.KCI-NT 




I 



A piece of elastic cdu be used ^to solve or check percent problems. 
Even though the elastic has limitations due to its stretch or the scale 
that is being used, it will give good approximations. 



/o% m7i> 30% Hd^ Sc^ hcfy0 70% sc^ qo% 



$p Z0 ^ HO 60 U> -TO QO *fO 900 l»0 lAO jto /•I0 ido ffc> |^ lio 




A classrpom model can bo made on the back of a metre stick or a piece 
of wood from^the shop. It should he thick enough to stapli@ the elastic strips 
on the end and wide enough for the percent scale and the strip (or strips), 
A good Bize for the elastic strips is 3/16" wide and 30 inches iong. ^ 

A scale (REFERENCE SET) is draxm on the wood (or on a piece of tape 
placed on the xTOOd)^ and all^percents will be read from this scale, A convenient 
length for the scale is 20 Inches or 50 centimetres for the percents from 0% 
to 100% with 2 inches (or 5 cm) for each 10% of the REFERENtSB SET. Be sure 
to extend your scale beyond 100%, as this model will* solve problems with percents 
greater than 100, The elastic is fastened to the end of the wood (staples work 
well) and then marked. (See the diagrams above.) Other scales can be used, e.g., a 
scale from 0-50 could be made to do problems lifee - 20% of 30 ^___^v Note: 
Do not use staples on the face of the models as this will affect the uniform 
stretch of the elastic. 
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THE ELASTIC PERCENT APPROXIMATOR 
EXTENDED (continued) 

SAMPLE PROBLEMS 

A) 40% of 140 

1) Us© the bottom scale when the number > 100, 

2) Stretch the elastic until 140 la located opposite 100. 

3) Find 40% and read th& answer 56 opposite the 40%. 



/0% SLO% 30% 60?6 60% 70% 6o36 ^0% f/O^ /iO% 120% /I 

» 1 » 1 > I I ? I M I t I t I t i . I . ; i I . I . i 



B) 



% of 80 ^ 50 



1) Use the bottom scale when the number <_ 100. 

2) Stretch the elastic until 80 is located opposite 100. 

3) ^ind 50 on the elastic ahd read the answer- 62% opposite 



the 50. 




10 ao 



30 



' i 1 



TO 



loo 



L.Vn.,.t,„.U^L^,.-.L.,.a.„L 



M « ! » I • I • I • 

io% 3o% vo% tfo^ 

i i i 1 i_, L_ t , I I I I i 



70% 



• I ' I «ri I ' I I 





C) 60% of 



54 



1) Stretch the elastic -*intil 54 is located opposite 60%, 

2) Find the answer 90 opposite 100. 



20 

I 



^30 ijo 

, .■L...1 1.,, 



1/ u 1... 



'JU 



/oo 



/0% 30% ^0% 60% \40% 7o% QdH> 4</yo ^^00% llo% 

J — l_-.j,,.,..,L.„L,...J ir-4,.,„t i I 





Special Notes: 

1) Emphasis to the students ctti why this model worKs Is important. It 
should be stressed that when a number is placed oppog^lte 100 » the 
distance from 0 to the number has, in effect, been div^di^cl into 100 
equal parts. 

2) By setting up one probleaj, niany others are also set up, e.g., 50% 
of 140 ^ 70 also sets up 60% of U6 ^ 85, 120% of 140 ^ 168, etc. 

3) A problem that can't be solved because the elastic Will not stretch 
miiht be solved by using natterns, 25% of 20 can't be done but 25% 

.. of 100 ^ 25, 25% of 80**jr 20, 25% of 60*^ 15, so 25% of 40 !^ and 
25% of 20 «s . 
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0% 10% Z0% 30% 40% 50% ^GO^ 10% 80% 90% 100% 

The bottovn Uhe the 

in *the prdt>i€ms are v-'eo-ci^ 
on -ibis \ine» 
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From the oxample above you can olso find 
a) 20% of 50^ b) 20% of 20 



c) 20% of 90 ar 



•\ro ench of the problems below set ^jp correctly to flnH the answer? 



60% of 40w 



20% of 40 



70% of 20 






Use your grid percent calculator to approximate 

a) 1g0%,iof 60^____ c) 40% of 50 

b) 5l)^lof 70^?:___ d) 80% pf 65 «i 



35 % of 50 





e) 75% of 50 5B 

f) 62% of 8W 
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50% of 60j^30 



From the example above you can also find 
a) , X of 40;^ 20 b) % of 90 45 



c) 



% of 65:5: 32 



Are each of the problems below set up correctly to find the answer? 






% of 




Uae your grid percent calculator to approximate 

a) 1 of 80 20 c) __| of 50 ^ 15 

b) .1 of 90s^ 30 d) % of 100 sfe 10 



e) of 75 ?s 25 

f) _ X of 35 i% 24 



erJc 
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From the example above you can also find 
a) 40% of ^28 b) 40% of 12 



c) 40% of 



» 40 



Arc each of the problems below set up correctly to find the answer? 



50% of. 




40 30%of__^l5 . 75% of 



1^ 60 



G0% of„ 



15 






Use your grid percent: calculator to approximate 

1 * 

a) 50% of _ ^ 30 c) 75% of _ ^ 30^ 



b) 20% of 



10 



d) 80% of 



55 



e) 48% of 

f) 85% of 



27. 



63 
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1) Attaching another string at A allows 
comparisonB o%jJtwo problems, e.gT/ 
which has the larger percent for an 
aii8W(rr? 

A) X of 80 5» 30 ii) % of 50 ^ 25 



2) Percents greater than 100% can 
be vwotked by two methods. 




A) 160% of-' 70^ 

100% of 70 l8 70, 
80 the student 
can firtd 60% of - 
70 on the grid 
and add, (See 
the solid line.) ' 



B) 160% of 70 
will be 
twice 80% 
of 70, so 
the student 
can flnds^ 
80% of 70 

.9!! grid 
and double ♦ 

(See tUe 

dotted line, 



0% (0% 10^ 30% 

Problem A — 



60^ 70% QCK 00% io<y35 

^Problem B 




0^ m zm3m^m.$ci^c 



3) Percents greater tjian 100% can also be done by changing the percent scale. You 
could either extmjb the percent base line , or relabel the percent line ^sing 
intervals of 20.^ 



SO 
100 



0^ 20% 40% 60% 60% tOO% (20% 140% 100% IB0%206% 

4) Percents less than 1% can be done by relabeling tKe percdnt line using Intervals 
of .1. -> . 




0% .i% .2% 3% 4% .€%-,7% .6% .9*% 1.0% 

^jpj^ 5) Save the gtid percent calculators to be used in latef activities as" an aid \n 
.f checking the reasonableness of answers. . " : ' 
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F ■ 












































E : 


— 








































• H : 









































1 
































































































« 




































































!■ K 






I • - 










J 














































































k 











































































































This Is, a 
scale drawing 
of a "Lake and 
Inland" board. 
To construct 
t|ie board cut 
a 30 cra-^square 
from colored 
railroad board. 
Enlarg e the • 
pattern 2 to 1 . 

^ Clip the en- 
largement to 
the board and 
perforate the 
corners of* each 
island with a 
compass point* 
Cut the islands 
from "poster 
paper of con-* 
trasting color 
and use the 

-^compass marks 
to help glue 
the islands to 
the board. For 
durability lam- 
inate. 

Students can 
determine the 
size of each 
island by using 
centimetx*e, 
cubes ^or^ a 
transparent 
centimetre grid. 



Use Island C as^the reference set. l^at percent of C is ea^aJh ol^ the following? 
Estimate first, ^ . . ' ' * 



Island A 
Island B 
Island C 
Jsland^ D 



Island 
Island F 
Island^G 
.'Island H 



Island I 
Island J 
Is-land K 




•^Change the reference set* If Island J is /the reference -set^ what percent of J 
,is Island I^? E? F? m A? 



11*3^ Use the entirfe board as the reference .set. ^ ^ 

(a) What percent of' the board ib water, islands? . ^ 

(V) If i woman parachut^^ from. a plane over the area what are her chances of 
' "^-^ landing on Island A? 
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) prepare the game sheet construct 
-Jtac-toe grid On an fc-" by 11" 



Materials-: 1) Overhead projector or 
chalkboard 

2) Prepared list of problems 

3) Spinners (dice) 

4) Coordinated seating chart 

I • To 

tic ^ 

transparency. Select nine categories 
depending on which concepts you wish 
b review and wrifce them in the squares, 
the game sheet pictured to the right 
might be used for percent drill and a 
review of fractions, decimals and 
whole numbers. 

Construct twelve small transparent 
squares, six labeled with an "X" and six 
labeled with an "O", to be used as 
markers on the game sheet. 



PERCENT 
APPLICATIOM 




FRACTION - 
DECIMAL 
EQUIVALCWCETS 



II 



III. 



For each of the nine categories listed 
on the game sheet prepare five or six 
problems on '3 by,. S-lnch' cards. The 
"guess wha^'' category could be. a non- 
mgth rolnted question on Current 
Invents, 

Use the coordinated seating chart to 
divide the class into two teams. The 
sketch on the right depicts a classroom 
with 36 students arranged in rows. 

Construct two spinners or dice so th^t 
you can randomly select, students on 
either team. 



DECIMALS 



I 



FRACTIOKJS 



PERCCWT 
CALCULATIONS 



PEl^CENIT 



FRACTION" 
PERCENT 
EOUlVALENiCtS 



GUESS 
WHAT ? 



WHOLE. 
NUMBERS 



TEAM 1 



6 



A 



B 



A 



e 



TEAM 2 < 





AT ^ 


Aa 


A3 


A4 


A5 


AO 


B) 




B3 

< 


B4 


B5 


BO 


CI 


CZ 


C3 


C4 


C5 


ce 


Al 


A2 


A3 


A4 


A5 


AG 


Bl 


B2 


B3 


B4 


B5 


BG 


Ci 


CZ 


C3 


C4 


C5 


•ce 



IV, 



To beg^ the game each' team chooses a captpaln. The captain's job is to select 
the category from wl\ich the'-team will be presented a problem. Spinners (dice) 
detfirmin© the person 6n ^the team to answer the problem. If the answer" is incor- 
rect, the sam^.-problem l8 given ^;o a member of the opposing team, l^en someone 
does correctly ansj^er the proBlcsm, one of the team's markers is placed over th^ 
appropriate ^square 6'n the gaftie- board. The eapt^iat. f or the opposing- team then 
selects .another category and the play continues/ „ " 

The game .is won by the team that gets- three of their markers in a row or has 
the most markers on the board When all categories are covered. 
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B-BALL TIME 





Ni^me (Nfumb^a 








Jones M3 


GO 


30% ' 




Smith - 21- 


50 


Mo % 




Tk«^ne ~ 35 


36 


$0% 






Wlio did inakt* tho most basktas? 



Complete tho statistics for the rest of the team. 
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Hodee - — 


"'5 


/6 


. 50% 




Brings — 


-22 


20 


25% 




Botson — 


-^1 


30 


30% 






-12 


50 






Xi^c\n — : — 


31 


10 


60% 










25% 










50% 




Lope£ - — " 




20 










15 


20% 




Tc<uW1ot«^ls 




0 





Kind the team totals. ' 

Baned on tht»se statlstfcs, what five p Layers 'would you. pick tq he tho' 
U^ieup for the next basketball gamo? 
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Start ing 




- A 



7' 



Deco(;3Q the 
A = 30% of 
M = 25% of 
D ^ 80% of 
K =• 45% of 
S = 10% of 
N - 90% of 

0 ^ S% of 

1 = 50% of 
>G = 75% of 

R 20% of 



message below, 

28 Camels is about ■> 9 Camels. 

65 Trues is about Trues, 

31 Kools is about Kools, 
61 Salems is about Salems. 

52 Vantages is about Vantages. 

11 Marlboros is about Marlboros. 

Winstons. 

Old Golds. 

41 Virginia Slims is about _____ Virginia Slims 
99 Tareytons is about . Tareytons. 



62 Winstons is about 
27 Old Golds is about 



5 OR 6 16 OR 17 3 OR ^ 27 or 28 13 or W 9 or- 10 



1 



.J 



13 OR 1^ 5 OR 6 8 OR 9 2^ or 25 19 or 20 ^ 8 or 9 




30 or 31 



m 

CO 



e 

o 
m 



WAPKJIWG : TMe SUI3GE0K) GeWEI?AL MAS CCTCRMIMEO TMAT 
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Find lh\y orlglixa'l cost of these other bargatni? 
' tr'CjiU the siha^dy s^aK^sman . 



Pants 

Now '$8, or 80%' of 
the or Ig ina I co^t 



Only $15, 60%of the 
original cost 



'Deluxe Hair Dryer 

$2^, 50% of the 
original cost " 



Camera 

$30» 30% of the 
original cost 




Now $80, ^riuluced to 25% 
of the " or Ig 1 niil ' cos t 



jiOrpound set^f 
Weights 





10-speed Bike 
Now $105,^0"/ of 



the original cost 



Now $1^4, reduced «t^o 
of the origlnail V 

cost 



Bikini 

■f 

$12, 75% of the 
original cost 



Bargain of the w'eek , 
Electric GultAre"^^' 

» OhJ,y $100, red\A®td to 
«40% of "the- oKlgl-n-^al 
cost " 
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A SIGN OF 

THE TIMES 



This 1b not a sign of the zodiac, but it niay be your lucky sidgn 
today In matheroat lea *cla8s • 

For each problem on tho left nhade the boxes on the riglit^that 
contain a correct anawer. 

Some problems have more than one correct answeirV 



I % of Q0 > 



.7% of 5 ' > 



10% of 98 < 



5% of 100 « 
(% of I17 < 



4% of 341' > 



1% onaa^' 



M ^ i^i^ |l wJJ• ■ lil^ w w |i ^■^ ^ f^^'\ | ^ ■^ uj■■ l■ ■'; 



2Vo of 60 


!% of GO 


.5%. of 60 . 


•| % of 60 


J%of 60 


(.% of 5 . 


.8%: of 5 


.3% of 5 


2f %of5 


:^%of 5 


.20% of 98 


5% of 98 


15% of 98 


it.. 


sr- H ^ ■ 

50% of 98 


1% of 50 


.5% of :^00 


1% of 20O 


.5% of 50 


5% of 406 


\'% of lOO 


}|-%of \\7 


|-% of 117 


A% of ur 


i% of 117 




.5-% of 60 


-5;% of \ao" 

-I Q ^ 


of 36 


l%of 80 




/9%of 341 


2i^o-r34r 


^ % of 341 


G%of34l 


Z.S% of 600 


2i^ofieoo 


1% of 600 


.25% of 800 






5% of )38 


3|%of{38 


^% of )3& 


'^•%of 138 


i|%of 575 


)5^f 575 


1% of 575 


G% of 575 


9^% of 575 


^•^of *700 


^f— ^ — 

20%of*700 


4% of*700 


•1% of ^foo 


3|%of*700 



• 



%0Vk 1$ WKene 




CieCLE THE BEST ' EST! MATE FOIZ CACH P^OBLL'M. 
PUT 'HIE LCTTE^^ fOOH \0U^ ANSWtk A60VL ri-IL PRObLCM 
IMUMBri^ TO COMPLCTE THE WESSAGE BELOW. 




o 
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STING ? 

YOU CAN BANK ON IT ! 




Jim put $50 per month in a savings account 
money yarned on his paper routo* If the Interest 
rate was 5% p6r year, how much interest ddd Jim 
earn? 



$50 K 12 months « $600 per year 
5% means $5 for every $100, so the 
iiiteriiist was $5 x 6 or $30, 



Debbie put all erf her extra money earned on her 
paper route. In the bank. Last year thi« was- \ 
$738,20. At 5X ho\<f muchMnterest did Debbie earn? 




means $5 for every $100, so 
Debbie's interest was slightly 
more than $5x7 ($35). 



1 



To keep accurate records Debbie needed .to know 
exactly how much Interest she earned. since\5% means 
5 out of 100 or ,05, she multiplied .05 x $738,20 and 
got $36,91 Interest. , c^- 



1 



Use your percent sense to approximate the amount of 
money earned from%acli of these savings accounts- 
Then chaihge the percent to a decimal and multiply to 
get the actual interest. 



SAVINGS 


interest rate 
■ pe;2 yetar 


APPROXlMATlONi 


ACTUAL INTEREST' 
EARNED 


900 . 


' "5% 


< 




/ > 589 




^u. . 




^1000 * 


4 % 








G% 






^ 700 ' 


s% 






^842.25 




, — ^ ■ ~- I , « - . ^ 







er|c , . 
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Donna wishes to buy a stereo. The 
Turntable Towor has a $400 aet of stereo 
equipment that was marked 15% ofl\ To 
find the amount of the discount Donna 
thought 

15% means $15 for every $100, so' $15 
X 4 « $60 off. 



Sue looked at --a stereo set costing $279 
Lliat waw marked down 20%. She thought, 
"20% means $20 for every $100, so the ' 
stereo Is marked down about $60 ($20 x 3)/' 

To know the actual discount Sue wrote 
20% as .20 and multiplied .20 x $279 to 
get a discount of .$5^.80. 

Use your percent se^se to approximate 
the amount of these discounts. Then 
change^ the percent to a decimal and multiply 
to find the acttial discount. 



'Y 

XTCM 


COST 


PERCEMT 
DISCOUNT 


APPROXIMAtE 
. DISCOUMT 


ACTUAL 

Discount 


STEREO 


^GOO ^ 


15% 






AM - FM Q.A^\0 


* 49 


10% 






GLECTQ^C GKJ\1A9. 




20% 






10 "speed bike 


* 200 


\0% 


- 1 - - ' T. 




CALCULATOR" . 


* 150 


15 % 






SKIING EQUIPMENT 


4-300 


30^ 




. — ■ ' """" ' 


TV ' 


^245 


' r2% 


k.- ^...W- -„.— ^ . ... ... ^. ,.1 ...^ii 


t 


CAMPlNiG EQUIPMEI^T 

- -oi ■ ■ II....— ...IT...-. ■ 




50% 




• 


MOTORCVCLC 


* 975 









; \ •' ; r < 



i^^' MS I .{'r! II. rT .\.\ . \ \ ^'^^^\\ 



up 
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The weight of -the bram 
about 2.5% of ^hc -toiol bod/ 
\A;eigh-t. H^nav much would the 
brain of a 120 pound person 

pounds 



Jean hac( a picture -t^A-t was 30mm 
ion^. She asked the photo ^hop -to 
reduce ihe ptcturi? /-n, mc-v / 

to (.5% of .ts original "^^^ 
length and wjdih . Wow 



long wi II the netO 
pic-ture be? 



mm 





'210 people attended -the school's band 
concert lost >/eor. This v^ear's attendance is 
eKpected to be mo% of lost years, How many 

people aire 
V expected 

this year? 




E'd has owed a store 
^150 for one n^on-th. 
He must pay the store 
1% of -fchip. amounrt he owes 
OS a finance Ch(xr3e. How 
much ih the f ihoncc, cKar^e? 




JOfi 
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Pcvmittslon to uae grantrd ' 
by The Kath Gioup. Inc. 4 / x7 



Me(xnderincj dreek 
IS 112 kilometr«^s 
U3. 37i7oDf 
the cr.eek i5 
inside a park." 
How muph— laf 
the creek |^ * 
inside* "the parV 



2-, f<i lome-tr€5 




"There w^re 30 
problems- -orT^e 
math test, {J^mdy 
got loo76 ot tKe 
problems correct. 

problems r^/^£^ 
did she .. ^ i).' 

corrfijct ? 



>> ' Jf).' 



• «^(Vm> ciM^ fie>* Ma* Mxi « 



/ 



Fred ploni:ed 60- strawberry I 
^c:^^ plants. foB o-f the plants ^rew. \ 
^thdWbehh^ What percent of the plants ! 




.7o 



Our school coilected *lHp 
for the Red Cross fund. 
Our goal was to collect ^80 
What percent pf our goa I 
did we collect ? 




Red 





During a basket ball i 
game thi Bunker^sj 
made M8% of iKe j 
&Viots ihey tned. j 

L_/l_^ They made afc ! 

shots. How many ! 
shots did they iry ? .^.^ ! 



\ 



^/V\ariha bo 03 hi. ct mini- \ 
b\ k€r'for (pO% of the' or'i9inaf 
price . She - paid '^<?4>, What 
was ihe of'i^inal price ? • 




J 



Tli'i-s ^^<»- we had ^H'intKe$] 

of snowfall durino Jdnoary. j 
T^is*Vs ]to7o of the snow *i 
for January. How mciny ' i 

inches o-f- sno>A/ f^ll last i 
^'JaniMr\f ? ^ inches ^ j 




The- cookmg class n^ade m cook\eC 
for the Op€n Hc^se. cookies bgrhed-^ 
and couidn^t be. usad/ , Whoct 
percent could n*t: be y^d.? ..r. 




, by Thf MfUh Gioupj Inc. 
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wr l\\e QodA "fells 



Store cost 
Markup 




Parcvnt of 
markup 




pln- 



J^toiTO cost 

Markup 



Percent of 
markup 



onmii 



MMM 

••MM 
•••• 
•••• 



£PUh 



M means 
r is 




L£f?G 
J^8..50 



Store cost 
Markup 



Piircent of 
markup^ 



$1 1/15 dig-Hs 



Store cost 
Markup 



Percent of 
markup ' v 



Store^ cost 
,Markup 




Percent of 
markup 
-ijLijiiidn.aj 



PLUM 



Store cost 

Markup 

Percent of 
markup 





MIGU 



Sjiore c,ost 



Markup 



Per^eht of 
markup 





Store cost 

Markup 

Percent .of 
markup 



Which letter of the alphabet occurs moat frequently in printed material? 

(The following in written as an Indlxrldual activity but can be done in, a, two- 
person group.) 

1) * Each student chooeea a bool(^. 

♦ * 

2) Each student, then selects five lines of print and keeps a tally to count hqw 

many times each letter occurs. If gr^ph paper is used, and a square shaded 
for each occurrence of a letter, o bar graph Will be constructed. 



A 


m i( 






11 ' ' 




c 


III 




D 






.E 












X 






Y 


(1 


1 


Z 










• 


.3} 


To toiTopile, the 'results several 































» 

















































































1 














U 


V 


w 


X 


Y 


Z 




a) Each student cap report his most frequent: letter to the class, and a 
tally on. the blackboard cap be kept. 

b) * large bar graph can be constructed on the bulletin board, and each stu-- 

Ndent can sha^e in hi:^ results. The large -bar graph may need to be |5calcd 
to make the si^e manageable. For eocample, 1 square on the large graph 
represents 8 squares on each student's graph.' If the number 'of squares 
for any^ letter on a student *s graph does not divl^de by 8, have them save 
the remainder and pool i^ with €he rest of the class. The sum of the. ' 
remainders can be graphed last» For each letter a ratio that compares 
the jciumber of occurrences for tKe letter to the total nuniber of occur- ' 
rences of fell letters tallied by the class can be written. The calculator . 
can be used to convert ratio to a percent. 

c) Each student can examine his own taily for each letter and write the ratio, 
number of times the letter occurred : total number ojE' letters counted, in 5 
lines of print. The ratio can also be converted to percent* (use the calc^-* 
later). It may b^e -desirable to have students construct a^bar graph, depict-- , 
Ing the percents. ^ * 

I \ V I f:.v ^ ^ >^ . » - ' 
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Suggestions) for analysing the res^Xjts, 



^) Stud^nils may wi^h to comparcj tU^^^^i^ tallies w^th 
their neighbor*^. 



b) 



If atud@i)tg^ have eKpressed their individual 
tallies w^th percenter, the per>:ontQ can be added^ 
to see how c^loso tU^J sum Is to 10(^%. Reasons 
for a variance c^iii be dlscuBse.d. 



c) 



Each student o^a also' compare his InidlVldual 
percents with the percqnta calculated from the 
class bar graph; l^lch se^ of data is more 
valid and why? Do the pei^itents for the class 
bar graph add to 100%? / 

- ft ' * 

nslons: / 
Morse Code? 

Morse^ Co^e is deslgne/& for the ra'pid transmission 
'of messages. Letters are/fonned by a combination of 
no more than four dots ana/or dashes; digits by a 
combination of five dots/and/or dashes. A dash is 
formed by depressing thef telegraph key for a time unit 
three times as long as for a dot. The space between 
dotsf and dashes in the /same letter has the same tlme^ 
unit as the dot. For /sample, ! 

L \n Marse code is ♦ — ♦ • 
L has a time unil lev^g+h of 9, i 

■I — ■ ■ 

1.3 I ! 

The cost pf sending a messa^ge 
depends on the number of time units 
*ln the length of i^he message. This 
is dependent on how often each let- 
ter of the alphabet occuis in the 
•message. To* devise a code that ^is 
the most economical , those letters 
that'ocGiir most frequently should 
be represent'^d by code diaracters 
that^^have the shortest time .unit • 
lengths. ' . 
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A 
B 
C 
D 
£ 
F 
G 
H 
I 

J 

K 

L 

M 

N 

0 

P 

Q 

s 

T 
U 
V 
W 
X 

Y 

Z 



SO 



» * 



« • 



if) 

£ ^ 



5 
9 
II 
7 
j 

9 
9 

3 

13 
9 

9 
7 
5N 

n 

13 
7 

5 

3 
7 
9 
9 
II 

13 
11 



12 
^ {ft 



its 



40 

33 
28 
13 
18 
13-k 
42 
19^ 
6i 
A-k 
3lt 
21 
35 
88 
22 
3% 
45E 
30 
Z7 
21 
9 

I3i 

O Z 

26 



Total time uhrf kmih 



of avemqe loo^i^gtfcjg. 
message 



V 



Have oaoh sLudonl create his own "Morse code" based q^' the percent frequency 
cvom hie Individual tally. ^ For a more efficient cod^ the. percent frequency from 
the large bar grAph could be used by the entire class ^ ^ " • " ^ 

The table lists the Mtfrse code character for each letter of the alphabet and 
gives the total time unit longtl? of .the average lOO^letter inessago. Students may 
wish to compare their codes with the Morse code. Arc their codes more efficient / 
than Morse's? - ^ i , ' 

la the Morse code the. most efficient code in terms of .economy? , . / 

f ■ ♦ ' ' ■> 

Research projects: ."* 

V 

« 

1) Is the keyboard arrangement of thif typewriter efficient? Were percent frequen- 
cies of letters considered lit assigning letters t6 the keys? / 

2) Clieck the letter frequencies in a Scrabble game. Find the percent frequency 
'for each letter. 

« 

NOTE: In creating the Morse code, Samuel F. B. Morse in 1838 counted the 
letterd In a Philadelphia newspaper's typecase to help him asjsign the characters. 
Had he assigned tlie -s^lwbols haphazardly, the average message would hav;e cos t* 25% 
more. • , . ' ■ ' 

II. 1) > Have students use the percent frequencies pf letters' baaed qn the large bar 
. grapt\ to estimate the number of letters in each .of the following: 

a) E's in 300 letters * ' ' — < 

♦ . < 

b) iW's in 1000 letters . * ' 

c) Z's in 3000 letters " . ' ' 

2) Consider the sentence: "Pack my box with fiVe dozen lic^uor jugs." 

a) Find the percent frequency* of the letter E in this sentence, 

b) How^does this percent *>compare w|Lth the p^ercent frequency for the letter 
■ . ' E from the large bar graph? ' " 



c) Check the percent frequenctes of other ' letters in the 
pa^re them with the percent frequencies from the large 



sentence and com- 
b^ar graph. 



3) i'This 18 a highly unusual paragraph. Do you know 
why? Ipyoii tpy to find out' what is* odd about it 
too quloklyy' it probably won[t ooauv to you. Study 
. it without hurraying ^ and ijou may think of what it 
16. Good luak.'' . ^ j ■ ^ 



Have students try ,to Kibmpose a paragraph or sen/tence 
without using the letter El * • • 

Sugj?ested ^ Reading-: The Codebreakers by Davidf Kahn, 
Macmillan, 1967. ; , 

* Famous Storiij?e of Code aM Clph^^ fedited by Raymond T, 
Bond, Collier Books jp 1965. ^ 



Iti 1939/ Ernest 
Wriglit wrote ^ 267- 
page novel entitled: 



Gadsby y A 
Story of 



Oyer 
5p^,QO0 



Worda 
A^tthout Using the 
Letter E. 
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HowtAiLviLtyou GKiy 



f 



A fairly reliable way of predicting a 
ehild*8 ultimate height from about tjw years 
to maturity haa recently been discovered, • 
The results are ahown In the table. 



V 



, Alan is 2 years old and is 90 cm tall. 
How t^ll will he be at maturity*? 

Frow.^'the table a tjpy at age two is'* 50% 
of his total height. - . 

50% of the total height « 90 cm 



50 90 cm ' 



• 



100 . ? 
? «» 180 cm 

1) Calculate ,your own ultimate hfeight to 
the nearest centimetre. 

2) Calculate the ultimate heights to the 
nearest centimetre of 

V 

a) A- boy 8 years old who is 120 cm 
tall. 

b) A girl of 14 y^ars \<rho is* 162 cm 
tall. 

c) A girl of 5 years who is 104 cm 
, tall/. 

\f 

d) A boy of 13 years who. is 151- cm 
tall . 

3) Calculate the ultimate heights for 
members of your own family less' -than 
16 years of agcw 



"•Make two bar graphs, one for boys, one 
^ . for^glrls, showing the percent of 
/) ultimate height fqr each age^ For 
t each find the a^^s wh^re the ^'growth 



spurt occurs. ^ ^ 




PCRCEWT OF 





I II T" 1 Kyi Airr^ 


HEIGHT 


(years) 


GIQLS 


BOYS 


J ' 

' Q 1 nnri i * 


O 1 

31 




\ ^ 


-HO 


A ^ 

42 




5o 


50 


o 




04 


A 

4 




56 


5 




* GZ 




70 


• 

too 


7 


f*\ 




8 . 




72. 


9 


ol 

ft 


75 


10 




78 


II • 


86 


81 


12 


93 


84 




97' 


87 


14- 


SB 


92 . 


15 


• 99 


9G 


IG 


' 100 • 


98 


17 


100 


99 





J 
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The following items appeared in the 
1902 Ed ition of the Searsy Roebvick 
Catalogue , Crown Publiahetfs^ fncV ^ 

Find a current l^Hlitlon of the Sears 
Catalogue, and iflnd a simtlalk' ite'tn. 



a) Write do\>m the 
current price. 

b) '-'Find the increase. 

c) Find the percent of 
A Increase. 




a) 
• b) 



Exceptional Valdeat $9«,90. 

No. »OBA30 Woof 
ITor our tjtU.OO FInId 

fttrlotly niRli praties 

>lltut w^i hnow will jyW^i 
ipvrf^ot HAtlitfHcrloiju 
t<>ur SO.OOnolilglnfts U 
m^uo uxprcsNly (Qru« 
, Under conirty^f hy oao 
of tbo hvHi field Kla^ 
ilha){or.H In ru,rlt)i It Is 
iDilLrlD of tho vory iM^al 
matorlals thmuKl)- 
ft»t nnd ovory ono U 
Rold under A binding 

ut}i*d tu our 6t>.00 i\o\Q 
gluaa i(ro tho flnost 
11 u aU(y spool ft 1 1 1 
Rrouiid nohromutic, aocurut«ly ndhitttcd. of hl($D 
iiUiKnIfvInK minTor and fluo dctliiUjon. Tho flnUh 
Ihrnuftfutut Is porforU tho trlntmiiign. CTon»* burf 
nnd tni>3 Iqt blnqU fMinmol, iUo drnw tuucA oxlidli^d 
In h)at*k, nnd tho rovorlnK thcThrst Rrndoof morocco 
irnUior. t)ur OO.OO I Udd OUas U nubntHutiuUj 
rtMiHirurt^iiv iho worUniutiRhlp la tho In-Ht, It jq 
irluftA thnt will stand nnifrh hnndlhiR, n uIiihm that 1« 
IniUt for nrurtk'nl p^rl>o^os (\i>d It utfluHH that wo 
ran nb7ioint4*W ffnarnntoo to glV<VHni loinrilun. Out 
9i>.00 tlold Kla^f*. monsuros ftv4 In^'hoa hlifh vrhoQ 
<'U>sod. tnchr*} vrbcn ^xtoadod. Tho weight Ijs ^ 
ounot^. Tho mQfcntfylnf;C tK»F<^r la flvo tlmos. 

I'rloo, ooniploto with rnKO And htrap. 90«Q0 

If hf nmlli pontnftJo «xtrii,-iT «oot«. 




t' Mprrh\iYi C*a. oflltlon hnn bcrn until f%t 9a. Xx^r tho plftln nnil ©O.efl fo* the 
;||Lb.Mi: Mi>i o Kivi n up hopixcf ovrr bi>lM}t iihlv U) snl)ply our onsmmors with thin Htaml- 
II- l'iii;tU|t ' * " » ^ ... . - . 



nrH r,uM»nr|tv of thi V«i»;)Uli l.u>i:a»tfo, antlu ntlo and jint)M»ri/.rd idhlon, for h'M than tho onmblnrtil'm 
pih-,.. HiUltiM jTMhti n ..iM">rtuully. inifl opporl nnKli-» ftto only xwwW Koi<lna by thoir InfnHiuPnl 'ipiH'nr- 
un* I biM U ^..nr C'»iti. a .»..p'»rhM»||y . and if vna V Ish u^ taho ftUvjinlafio of tbJii ubcnomonui piirVbasiv 

• t?«.00 



a) 



«.nc'v -^» 11. ti v'Mi «••> \ •MitLHTiU r It! * ly J^t/r. 5x l»x I:) liu'l 
a Nt». * I •« l|i>un<l (u full sln-rp 1 1 h pn( i mI lii«h-x, unly 

y*. < U:l>t, piirUi*<| for nhl|iutpnf, 



b) 



c) 




a) 



Our Swimmlns Tiunko, 

t)u.r <.*otiuu Swlnimilnff Trunkn. 
mad^ np in a.^torti d d«*si^o?iof strlpr^ 
Willi druw 8lrlu«: a!4M»rt<'d ?*U\m f,/i 
mi'ri or Irtiyw. Wfn-n ordorlnn* glv< 
waKt lanasnro. 

No.ilR7-Jlt» 4>«r Mmt'n Hwlmmln^ 
Tr%inhA,nur HptM-l.tl prl.-i\ iwr p;ilr, J£f*t 

No. OR7 a*'0O Our lloyA^ Ni«tniinl|i^ 
Tr\inb>i.( >ur hp« «-|.il nrli-o. pi-r iMilr, vJt>o 

ir by uiull, t>**Htarf«M*«lri», (v contn. 



>ib) _ 



o) 



No.nRTH7 t < hunnK IMwh.rlHmy 
trIiTVjalnjcrs. bfhrhi ahK»-l finish, 
Capactty, 3 ptnts (1<wnploio 9.'M>a 



a) 



b) 



No. OR0t>j)4 Oof Victor Profwi' 
9lnni»l HMonmn's Olove. Made 
of hors<'hIdei boavUy pRddodi 
crosooiu padoxtondlngtn twsoml- 
fln'lo (H^und palm.mnkbiff ad(H)p 
p04-kot. oormaiy paddod. TCb* 




c.) 



bt^it i$lo%s> ou thoionrhot. 

rrh'O. *iRrh.. Hftt. 

)'ootarc<^, oxtrn, I* cnnltft 



b) 
c) 



Our LadloB* twq-Piooo Bath- 
tn« Suitd. 

No. OR7«14 JU^illoft' rnlon fluH 
with nhirt. tiiadn fr<ini Rood quality 
Duvy bliia oottnn fabrlo, with sailor 
collar, blfmso offoct, with tiio roUar 
and».tklrt trinnnod with wbUo' braid, 
Olvo \Valst and bust tnnanuro whQo or* 
dor < >ur Kpi*i*lal pr Iri^ jwr sult^«9«60 
- No. 0R7^^1fl &.adlott*VnlottSult\i^Hti 
( wUIrt, h)adrt from good nuallty bluo 
tnnba^rof brnUftntli^p, fiallor 'collar, v 
shupi^ front, tho ^collar and shirt 
irluunrd wit^i lirald. button front, (ilvo 
waist Mid hunt i>K aHuruwhoi)ord<*rlnfl!. 

t)urfton<lalprt(:»» 83.A0 

» l*oRi44«*', 30 to 3fi fonta. 

' a) 





c) 



■ ER?C 



c). 



4S6 



ii.ivi^ .» I Uu*..i>l ch«*i. k oi.iu. r ilHinSp 






1) How many Aates have a sales 

tax? (D.C, Is not . a 

state.) 

2) How many states do not have a 
sales tax? 

3) V^tiat pe;rcent of the 50 states 
have a sales tax? ' 

4) bl^es your state ha>/e a sales 

'tax? If. so, what Is 

the rate? 



5> What is the highest rate listed? 
____ What statc(a)? _____ 



6) l>rhat is the lowest rate listed? 

Wliat -state (s)? 



1 



" J'l ... L. ^ -pJ 



V \ \\\\ i'i' M t'p ! r ) < »i> 1 1 'll 



1 



1 



You will need a 19? 5 or • newer almanac 
and some advertisements from a local news- 
paper or catalog to do this asslgran^nt • 

l>/hat is the year of your almanac? _____ 



Use the index to find the page for Taxes 
(State) ™ Sales, 




7) Seleqjt ten Items from the newspaper or catalog 
and tind their totql cost. > 

« . • 

a) Use the tax rate^from //5 to find the sales tax- 'on the total coat. 



b) Dse the tax rate from //6 to. find -the sales tax on the total cost'. 



c) Your answer to (a) Is how much larger than your answer to (b)? 



« 

d) If t^Tie tax rate in your state is not the highest or lowest rate, use it to 
. -find the sales tax for the ten items. 



.1 .. ! , 1 1 I ;l !].■! : ■ I, ■ 1 1 . f n. iM'U" ! . I >: 



l;i-,>. 
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1 w 



EVCRY BODY 



• 


S £D 

e S f2 ^ 

=^ 3^ ^ ~1 

S a; a X 


H 1 

L__J 

c5 Si? 

^ !E Di Ert 




♦ 

CEMSUS 
YCAR 


(Si 

POPULATION 


!790 


3,%9,Z14 


4,000,060 






180O 


5.308,485 


5,000,000 


l,000;O0O 


















\ 


— — — — — »■'- '■■ ■ — ~ 


-r-n , ,.■ "^1 ., J. r 








L_i»„ _ 


■ 




Si ■- ■« ■ — ■ ■ 






— = ~ — — 




- 


m 






1 




^. 






■ "-^ - 


\ 






< 


\ ■ 






— ^ 






/ 












'■ ' -•-l-.-J ^1 III! -Ill 


- 








'" ""' ' ' ■ ■ " ■ ■ " 








" 1" — 






1 

V 


















-r,«.-..m» mi.i ^. i i, <<1 


. ..w..iairiijri LUj-ii u lu s™;* 




• 


\ 


,.„.r «- ™- T ax.1- 1- 1 






• • 








' 1970 


• 


\ 


. 





You will need a 1971 
or newer almanac. Uh© 
the Index to Hnd the 
page locatlou for United' 
States population. 

The ni^tlonal qensua 
was first taken In 1790, 



COMPUTE TO 
TH-E NEAteST' 

Since then a census has 
bfeen taken every 10 
years. 



a) From the almanac copy 
*the population for each 

ten-year* period from 
1790 tb 1970-^ ' 

b) Round each figure to 
.the nearest million^ 

c) Find the change in 
population for eacK 
period— -use the numbers 
in Column (6) to get your 
answer , 

*d) Find the percent * 
change for each period . 
by dividing the che^nge--r 
CQlumn(^-by the rounded 
population of the 
>revlou8 census year — 
Column (U) 

Wlilch column gives 
you more informiation-"" 
Column 0or Oolumn^j)? 



Why? 

What major trend do 
you see? 



ERIC 
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CERTAIN GROWTHS ARE BENEFICIAL 



I 



J ■ 

Many kinds of growth occur and are studied in mathematics. Some involve growth 
by a fixed amount, some by a fixed rate. These two can produce surprisingly .dlf- 
^ ferenfiC results. 

Have students compute the outcome of depositing $1000 at a bank at a 5% Interest 
rate compounded annually for 20 y^ara and compare It with a deposit of ,$1000 in-- 
creased annually by a fixed amount of Interest ^($50*00 « 5% of $1000) for 20 years. 

Tables coujd be u8q<J to orgli^nize th^ resulto, and a hand calculator would sim- 
plify^ the .computation • Interest paymeijts should be i>oundQd to the nearest cent. 





COM PO U NJ D It4TC42 E-^T (Ax^d raie) 



years 


Amouni 
a+ 

of 
year 


5% 


Amouni 
+ 


1 


%\ooo.oo 


^ 5dx>o 


* 1050. Op 


2 


♦ 1050.00 




*iioa.5o 


3 


* 1102:, 50 






A- 

















(^«X€cl amount) 



A<^e of 
deposit 

in 
years 



2 



Amounf 
of 



^1000.00 



* 1050. 00 



♦ 1100.00 
"*il50.00 




Fixed 
amounf 6^ 
"mterest" 

each year^ 



^50.00 



4^5rO.OO 



* 50. 00 



Discuss the two outcomes. In the first table the amount of growth ^ach year 
shares ln«the growth during the next y.ear. 

Suppose that the interest is compounded semi-annually or quarterly. What' 
effect would , this have? .Some banks compound interest continuously., l^mat does 
this mean? Investigate the. savings plane offered at banks and savings- and loan.- 
WtUch would be the bedt for short term deposits? long. term deposits? 

> In the hank compound interest amounts .are aqtaulated from the formula '* 

^ (2 . where r ia the 'annual -rate of simple interest j, t is the tite period 

- in yeare^ m is the^ numb&r of aompounding periodn in a year. By the use of the 
fommla it can be shown that^' the effective annual yieid of a ?% savings Qertifi- 
Qate Qompovkded daily for a S65-day y^ar is 7,25% (k ^ (2 -f ^)^^^ ^ ^ ^ l, 'o?2S), 
If oompound&d oontimously^ the formula med'ie A « e where e is the base of 
mtural logqrithris^ /I «^ ^. ^ s l.?36, an effective annual yield of '7.36%, 

Thus, a 7% aertifiaate could y'iel^- 7.86% or 7,35%. ' 
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Kvlviii^'. reliant I'lohlouis 



Time payments allow the c&naumer the use of an article before he has com- 
pletely paid for it. In exchange for the convenience the coneuu^er must pay a 
service charge. 

In buying a home few people realize that thq interest (aervlce charge) they , ' 
will pay on the mortgage may \mount to more than the money they borrowed. In addi- 
tion, long term payment plans can increase the total eervlce charge considerably. 

Pose the following Qituati«)n to your class: . 
You are borrowing $10,000 to buy a home. " The interest rate la 8% each year on th-e 
unpaid balance. Only one payment each year is made on the loan. How lai:^ge would' 
the y^a^ly payment have to be in order to cover the setyice cha^^ the 
first yearir If the lo^an is, paid off in 20 years^ how much^money d6 you think is 
paid in interest? If the loan is p^id in 30 annual payments, how much interest is 
paid? 

Two tables are pr^lded that give a year by year breakdown of the payment of 
the loan™one,\a tventy-year plan, the other, a thirty^ear plan. All amounts are 
rounded to the nearest dollar. ( " 




• 



[Co/umn (4) is 8% of Column (?) 
'Column (5) =^ Column (3) -- Column (A) 
Colimm (6) ^ Column (2) - Column (5) 



Hand out; the tables" or make a transparency for the overhead. The. following questions 
are suggested for discussion. ^ 



1) 
2) 

3) 
4) 
5) 

6) 
7) 



Hov^much 



For each ^lan how mujj^h is the yearly payment? 

How much of the first payment in each table is used for Interest? 
money is still' owed at the end of the first year? 
After the tenth payment how much money Is still owed? 

Students could draw a bar graph showing the balance owed for each year. ' 

In paying off the 20"year loan /how much money is spent? What is the amount of , 

Interest? * • ^ 

Which loan is the most costly? By how much? 

Why xo-ould someone- select the more costly plan? 



Extenslonj: . . 

Have students select an itenftg) they would like to purchase, e.g., stereo, 
10""§p6ed, .skiing equipment from a local store or raail'-order catalogue. Investigate 
the time payment plap(s) of the store and/or catalogue. Students could organize 
the results 'In a table similar to the two mottgage tables Suppose a credit card 
xf^tB vsed for the purchase. Discuss the interest charge. How long would .It take 
to pay for the it;etn if $10 a month v&q paid? • What would the total servidfei qharge be? 



r 
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4l04iOQ-Loan 
Repaid m ?! 



years 



H IDDEN COWS IN "O^^^^^^ 



$10,000 loan at 8*^/0 
. Repaid in 29 Years 



Ago of 
loan in 
yea IS 



(1) 



4 

5 



H 
9 
10 
IJ 

I ] 



V) 

20 
21 



Unpaid 
balacH o 
Iroin 

pf<*VU)US 

year 



10.000 

9.800 
9/) HI 
9, 1'Jl 
9.099 

«,a.!r 

«,S \ i 

H, J 1() 
7,87 \ ' 

7,105 

(),()7 I 

•f),205 
■3,701 

:i,9}() 

5.25 1 
2,5 n 

I, 712 
849 

Total 



Paynu'iu 
made 



a) 



V 



1000 
1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 

1000 
1000 
1000 

lOOi) 
1000 
1000 
1000 
1000 

1000 
917* 



v. 



20,917 



Interest 
at H^/o 



(4) 



HOO 
7H4 

7()7 

'74a. 

728 
70(, 
()Hi 
()=)7 

' () U) 
()0() 
'")()8 
S M 

' 49(. 
4 lb 

41 5 
!(»{) 

2(>0 

♦ 

201 

]\7 
. 58. 



V 



10,917 



Red in. t ion 
of 

mo n gage 



(5) 



200 
2U) 

2U 
252 

272 

294 

n7 

}4 \ 
370 
400 
AU 
4()(. 
504 
544 
587 , 
b.U 
(>«5 
740 
799 

849 
10,000 



Balance 
owed 



((>) 



9,800" 

9,584 

9,;}51 

9,099 

8,827 

8,5 

8,21() 

7,871 

7,50 i 

7,1()i 

6,f)71 

(),205 

5,701 



5,157 



4,570 

:i,9.U) 

3,251 
2.511 
1,712 

849 
0 



Age of 
loan in 
° yea IS 



(1) 



1 
2 

•3 

4 
5 
f) 
7 
8 

. 9 

10 

1 I 

12 

13 

14 

15 ■ 

1G 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28. 

to 

29 



Unpaid 
balance 

from 
()revious 
- year 
(2) 



10,000 

. 9,900 
9,792 
<?f,f)75 
9,549^ 
9,413* 
9,2{)f) 
9,107 
8,9 3(. 
8,751 
8,551 

■8,335 
8,102. 
7,850 
7,578 
7,284 
6,967 
6,624 
(),254 
5,}354 
5,422 
4,956 
4,45*2 
3,908 
3,321 

.2,687 
?,'t)02 
1,262 
463 



Total 



i'aynient 
made 



(3) 



900 
" 900 
900 
900 
90() 
■^900* 
90() 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
' 9('K) 
' 900 
900 
900 
900 
900 
500 



25,700 



jnterogl 
at 8% 



(4) 



800 
792 
783 
^774 
76.4 
753 
741 
729 
715 
700 
084 
667 
()48 
628 
()0() 
583 
55,7 
530 
50j?f 
468 
4U 
39() 
356 
31 3 
266 
215 
160 
101 
37 



T5,700, 



Kodut lion 
of 

nuMtg.ige 



(5) 



100 
108 
117 
12() 
13() 
147 
159 
■ 171 
185 
'200 
216 
2M 
252 
272 
294 
317 
343 
370 
400 
4 32 
466 
504 
544 
587 
634 
685 
740 
799 
463 



10,D00 



Balaiu 

I )U (•( 1 



16) 



9,900 
9,792 
9, (,,"5 
9.549 
9,41 \ 
9,26() 
9,107 
8,9 }() 
8,751 

8,335 
8,102 
7,850 
7.5^8 
7.284 
6,967 
6.624 
6:254 
5.J«4 
5:422 
4,956 
4,452 
3)908 
3,321 
2.687 
2,002 
1.202 
4{)3 
0 



'} */ • PERCp^i FALLACH 



Even .though nmny people hav^ an understanding of the concept of percent^^ they 
conmionly make errots in dealing with successive l-ates -o^^ Increase or decrease. 
For example,. they asatjme that two int reuses of 10% are the same" as one 'increase 
of 20%. They alio conclude that an increase of 10% followed by a decrease of 103^ 
is the same as no change at all. . ' ' 
Many puzzles have been patterned on the last fallacy. For example: 

Mr. Smith bought a car for $600. He then marked the. price -up 
. 50% and tried to sell the tar. After five uhsuccpssfvl -^nonths 
he marked the price down 50% and sold the car. Did Mr. Smith 
gai^i, lose or break even on the <feal? This question will be , 
answered on the next page. 

First» let's examine two increases of 10%. . Supjpose we start with $100. 

Initial amount ^ $100 ' • n 

10% Increase « 10% of $100 » $10 » 

New total - $100 + $10 ^ $110 ' 

10% increase » 10% of $110 $11 

Total - $121 > * ^ 

Increase . $121 - $100 « $21 * 
$21 » 21% of $100 

Thus, two successive increases of 10% are the same as an increase of 21%. 
Similarly, let's look at two decreases of 10%. . . 

Initial amount =» $100 • 

10% decrease « 10% of $100 « $10 • ' - 

New total » $100 - $10 $90 

10% decrease « 10% of $90 = $9 ' 

Total , » $81 ' . ' 

Decrease $100 - $81 ^ $19 - 

$19 - 19% of $100 ' • 

t 

Two succui.f.5vn decreases of 10% are .the same as a decrease of 19%! " 



PFRCENT FALLACIES (continued) ■ . 

Now JL^t's imv^sclgatci Mr. Smith* s car deal. 

Initial coet ** $600 / ^ - ' . 

50% increase ^50% of $600 $300 
Total cost , « $900 

^50% decrease « 50% of $900 - $4B0 , " • 

Selling price " $900 - $450 » $450 ^ " * . ' 

Mr. Smith lost $600 - $450 - $150!! ■ - . 

After developing the concept of percent "with the student, questions involving 
the percent fallacies could be used for class warm-ups, groxip discussions and/or 
problem-solving activities. Some suggestions are: 

■ * « 

1) Jill Mtfhe^ to purchase a ten-speed bike priced 'at $200. Since she is a little 
short ofs cash^ahe decides to ^ait until the bike goes on sale.^In^July the 
price is marked down 10%. In August the price is marked <fown another iO%. If 
she buys in August,^ how tnuch will she have to pay for the bike? 

2) In 1970 the^ population of j:he U.S. was about 200,000,000. If the population 
increases at a rate of 14% every ten years, what will the population be in 1980? 
1990? 2000? etc.? What was t;he population in 1960? 

« 

3) mat s:^gle rate of increase is the same as tvro successive increases of 20%? 

t 

4) A rancher has a herd of 500 cattle. In the spring he has a 30% increase; In 
th.e fall he sells 30% of the herd. Is his herd less than, greater than or equal 
to 500 cattle? . ' 

* 

■ * • 

! 

5) la an increase of 10% folXowe4 by a de^r^ase of 10% the same as a decrease of 
10% followed by an increase of 10%? ./ 



